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pU 10 General Exams 


Table of physical quantities, their 


symbols, units of measurement 
and dimensional formulae 


Unit of measurement " A 
Physical quantity Symbol in the international dimension 
system of units formula 

Length [i meter m L 
Distance s meter m L 
Displacement d meter m L 
Radius r meter m L 
Height h meter m L 
Circumference ç meter m L 
Mass m kilogram kg M 

Time t second s T 

Area A meter? m? L? 
Volume Vv meter? n? L 
Electric current intensity I ampere A - 
Absolute temperature T kelvin K - 
Amount of substance n mole mol - 
Luminous intensity L candela cd - 
Plane angle - radian radian - 

J 


Unit of measurement 


Physical quantit Symbol in the international me 
si uanti o] in the internation: 
sl 4 Bi m 5 formula 
system of units 
Solid angle steradian steradian - 
Density P kilogram/meter? kg/m? ML? 
Velocity, É M meter/second m/s pre 
Instantaneous velocity 
Average velocity v meter/second m/s rr 
Acceleration a meter/second? m/s? i= 
Acceleration due to gravity g meter/second? m/s? Lr 
Toe F kg.meter/s? kg m/s? MLT2 
Or newton Or N 
Momentum P. Hien rear kg.m/s MLT”! 
L second 
5 
Newton (meter) Nam? /kg? 
F (kilogram)~ 
Universal gravitational G Or Or MLT? 
constant s 
(meter)*/ kilogram. m/kg.s? 
(second)~ 
Work w kilogram.(meter)?/ kg.m?/s? 
(second) 
Or Or Duo 
Newton.meter N.m MEME 
Energy E Or Or 
Joule J 


Integration with Mathematics 
ua Prefixes for powers of 10 


=F E 


al Conversions of some specific units 
Angstrom Á 


xq! 
le" 
xq? $ x10? x10% xo^ 
A 
x10 n x10 x10% x10? 


gl Pythagorean theorem 


In the right triangle the square of the hypotenuse 
is equal to the sum of squares of the other two sides 


ie. C =A? +B? 
SCENAM B? 
Where: C is the hypotenuse and A, B are the other two sides. 


ai Trigonometrical relations 


In the right triangle, we can determine the trigonometrical ratios for E 
the angle 0 from the following relations: H 
. Opposite Adjacent Opposite $ 
sing 2————— —— , cos 9= ——— —— —— ,  tan8-—— —— 
Hypotenuse Hypotenuse Adjacent - 
"n Adjacent 
tan 0 = zm g > The sine of the double of the angle 6: sin 2 6 = 2 sin 0 cos 8 
ai Perimeters, areas and volumes of some geometrical figures 
Plane geometrical figures 
Geometrical z 3 
figure Square Rectangle Triangle Circle 
| 
Figure shape | ( 
“Lit _|/ A 18 
— i 
Perimeter 4l 2 (l b) (+h+6 2nr 
Area e Lt, 5b xh nr 
[B | Solid geometrical figures 
Geometeical Cube Cuboid Sphere Cylinder 
figure 
Figure shape | 
| 
| Volume (5 


a Rules of exponents 


Rule 


Example 
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17 | Proportionality 


Direct proportionality | ———. . 
If 


En 


y=cx 


Inverse proportionality ay, 


y= 


Where (c) is a constant value and x 
changes from x, to x,, so y changes 
from y, toy, , so that 


" 


31. Beg. 
Yo * | Y, X 
Similarly, when 
yl-cx y=cx? yet 
Then Then 
Y, -| X] Five xj e = 
X V% % x 5 2 


al Graphical representation 


n Constant function 
If y 2 c where c is a constant value, it will 
be represented graphically by a straight 
line parallel to the horizontal axis (x-axis) 


whose slope equals zero. 


n Linear function 


he general formula 


xb xb 
(c»0.b»0) (e «0, b»0) 


(c>0,b<0) 


i 
then 


then 
—— a — o EC 
E 4 Y Y 
b 
E Ax a en ae 
b pe A " 
x| | Ko " QN ox 


ste 


Ay 
Slope = tan 6 = AE 


* y-intercept (the point at which the function 


intersects the y-axis) = + b | 


G Rational function (inversely proportional) 
Ify= £ , where c is a constant value 


Then the relation 


(y-x) o-b 


Represented graphically as follows 


y y 


(Straight line whose slope equals c) 
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[D | Quadratic function 
If 


2 
p z TR 
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Where (c) is a constant value, then the relation 
(y-x) is represented graphically as follows 


y ¥ 


e] 


The slope of the tangent at 
a point on the curve 


SSS 
Increases by increasing Decreases by increasing 
the value of x. the value of x. 
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The steps of using the calculator to solve second degree equation 
with one unknown 


Press MODE , the opposite screen appears. 


Press EQN to choose the equation formula, 
the opposite screen appears such that the 
choice number denotes the equation formula as 
follows: 


@ First degree equation with two unknowns. 
B First degree equation with three unknowns. 
E Second degree equation with one unknown. 
CÌ Third degree equation with one unknown. 


e Press 3 to select the formula of the second 
degree equation with one unknown, the opposite 
Screen appears, so we enter the coefficients of 
each variable separately by entering the value of 
a then press - , then the value of b and press 
= , then the value of c and press = , thus we 
see these data successively on the screen. 


To get the value of the unknown x after entering all the coefficients, 
we press = so the value of x appears on the screen. 


| Lesson One | F 


_ | > Test on Chapter 2 
| » Acc 
| > Exert 


Objectives of the unit 


By the end of this unit, the student should be able to: 
Chapter 1: + Identify how to calculate the error in 


+ Distinguish the fundamental and derived the measurement. 

physical quantities. + Identify the reasons to have an error in 
* Derive the dimensional formula of physical measurement. 

quantities. Chapter 2: 
+ Determine the fundamental physical + Compare between the scalar and vector 


quantities in the International system and physical quantities. 


ir units. 
their + Perform scalar (dot) product for vector 
* Name the tools used to measure length, quantities. 
s and time. 
mass and time. » Perform vector (cross) product for vector 
* Derive the international units of some quantities. 


derived physical quantities. 


+ Apply the dimensional formula to verify 
the physical relations. 


We need ditterent 


Measuring tools? 


Chapter 


Physical Measurements 


Lesson One 


© Measurements translate our daily observations into quantitative amounts that can be 
expressed in terms of numerals, so what is the physical measurement? To answer this 
question, let us revise the following example: 
When measuring the length of a pencil by a graduated ruler, we compare the pencil with 
the graduation of the ruler to know the length of the pencil, 


Unknown quantity ( 


=a Pencil’slength = — 8 em 


h 

a o n wa a pamm mmm] The unknown. ‘The magnitude. / The measuring 
Ue ag) er a o 0 RN NER T) = unit of 
the quantity 


; eml quantity of the quantity 


i 
i 
Fee 
IST 


Known quantity 
(Length = 1 cm) 
So, the measurement process can be defined as follows: 
Measurement process : 


It is the process of comparing an unknown quantity with another known quantity of its kind 
to find out how many times the first includes the second. 


O From the previous example, the key elements of measurement process can be 
illustrated as follows: 


(Physical quantities ) (Measuring tools. ) d Measuring units b 
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Chapter 1 


Physical quantities 


© The quantities which we are dealing with in our daily life such as mass, length, time, 
volume ... etc, are called physical quantities and can be classified into : 


Lesson One 


Fundamental 
Q They are physical quantities that cannot be defined in terms of 
other physical quantities, for example: 


Length (/) Mass (m) Time (t) 


Derived 


[2) They are physical quantities that can be defined in terms of 
the fundamental physical quantities, for example: 


Volume (V) Velocity (v) 
Derived from length ((). Derived from length (/) and time (t). 


E 


Integration with Mathematic: 


| © The relation among physical quantities can be expressed by mathematical equations. 


>For example: 
When a moving body covers a displacement (d) in time (t), its velocity (v) can be 
expressed as: 


this relation is called a physical mathematical equation which is a shorthand formula 
to give a physical illustration of a particular indication (physical meaning). 


fz 


© rest yourself — 


One of the physical quantities is the density and its measuring unit is kg/m?. 
Ts this quantity fund: ental or derived? 


In Man was using: 
ancient — parts of his body as tools of measurement 
umes such as the arm, the hand span and the foot 
as tools to measure length. 
- natural phenomena as tools of measurement 
such as the sunrise, the sunset and the Moon 
phases to measure time. 


The measuring tools have been tremendously 

Recently developed in the context of the great industrial 
evolution next to the Second World War. 
Consequently, these tools were very helpful to 
man in describing phenomena accurately and 
exploring facts. 


© The used measuring tool depends on the physical quantity to be measured, so the first step 
to measure any physical quantity is to choose the suitable measuring tool. 


The next section shows some ancient and modern tools used for measuring 
(length, mass and time): 


* Some measuring tools of length: 


gth 


| Meter tape | — — Ruler | — 

It is suitable for measuring lengths such as It is suitable for measuring lengths such as | 
the dimensions of a room or the length of | | the length of a book. 

a door. 


| ‘Vernier caliper | = 


It is used in measuring the small lengths 


with high accuracy such as measuring 
the diameter of a pen or the diameter 


of a small metallic sphere. 


Ms s4 5s 6 7 89 10 
ail lub 


* Some examples of measured lengths: 


The average of 
the Earth’s radius 
= 6.37 x 10° m 


The distance between 
the Sun and the closest 
star to it=4 x 10! m 


ernie caliper | 


Its structure 


— 


4205506. 7008059210. 
Mid 
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-| Micrometer |— ——— 
It is used in measuring the very small 
lengths with high accuracy such as 


measuring the thickness of a paper 


or the thickness of a wire. 


The diameter of the 
nucleus of the atom 
= 107 m 


p 
io} 


(One division = | mm) T } 


The length of 
soccer 
field = 91 m 


Sliding (vernier) scale 


It moves along the fixed scale and 
it is graduated into a number of 


[Note : = 


10? m. 


s The millimeter (mm) is the measuring unit for the very small lengths and it equals 


(ey [EN [Cue OLS) ad su íi yall 
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(2500 


How it is used 


1. The object is placed between the two jaws 
of the caliper and gently pressed. 


2. The length of the object is determined from the relation : 


Where: (X) is the reading on the fixed scale which is 
recorded before the zero mark of the vernier scale. 


(x) is the vernier reading which is determined by finding 
out the mark on the vernier scale that perfectly lines up 
with one of the marks on the fixed scale and multiplying 
it by the difference between the divisions on the fixed 
scale and the divisions on the vernier scale (multiplying 
it by 0.1 mm). 


[Example MN 


Using the opposite figure, the external diameter 
of the ball is ............. y 


(8) 29 mm (b) 29.1 mm 
(c) 29.6 mm @ 35 mm 
Solution 


The fixed scale reading (X) = 29 mm 

The vernier scale reading (x): 

x=6x0.1 20.6 mm 

^. The measured length (the external diameter of the ball) = X + x = 29 + 0.6 = 29.6 mm 
<. The correct choice is (c). 


What, you are asked to measure the external diameter of the ball by using the ruler, 
if 


will the measurement be more accurate in this case? 
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* Some measuring tools of mass: 


— Roman balance — Two pan balance 
| It is used in ancient times to measure the It is used in measuring masses in 
mass, but it has large percentage of error kilograms depending on their equilibrium 
when measuring the relatively small masses with loads of known masses such as 
(for example 2 kg) and it can be used in measuring the mass of vegetables or 
| measuring the mass of a sack of potatoes. fruits. 


| One pan balance | — —. .-| Digital balance | 

It is used in measuring the mass in It is used in measuring the very small 
kilogram such as measuring the mass masses with high accuracy such 

of vegetables and fruits. as measuring the masses of golden 


accessories. 


The mass of The mass of The mass of The mass of 
the Milky Way galaxy Saturn afrog the electron 
= 10? kg =5.7x 1076 kg 20.022 kg 29.1 x 10?! kg 


[7 —— 


j- 
= 
> 


arn 


* Some measuring tools of time: 


-| Hourglass 


One of the oldest tools to determine the 
time, in which sand flows from the upper 
bulb to the lower bulb during a certain 
time that is specified when designing it. 


= 


| Pendulum clock 


It depends in its measuring of time on 
energy conservation law of a pendulum 
that swings by a small angle. 


{ -| Stopwatch | 


| It is used to measure a finite interval of 
| time such as measuring the time taken by 
| a racer to finish a race or the time taken by 
| a body to fall from the top of a building. 


C) 
| o, 


— Digital watch 


It is used to determine the time and it is 
one of the newest tools that is used in our 
daily life. 


* Some examples of measured times: 


The age of 17 
universe e MAS 


[eque = a : 
a day 


| The interval of time between 


the heart beats 


péos) 
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@ Test yourself | tmm 


Choose the correct answer: | 
There is a metallic wire of length land diameter d, so what is the suitable tools for 
measuring them? 
Measuring tool for length Measuring tool for diameter 

@) Micrometer Vernier caliper 

(b) Meter tape Micrometer 

© Ruler Meter tape 

© Vernier caliper Ruler 


L 


© Each physical quantity, either fundamental or derived, has a measuring unit because 


a quantity without its unit is meaningless, for example: 


(The absence of a measuring unit makes us (The quantity is fully clarified when 
puzzled because we can’t estimate the mass). there is a unit of measurement). 


—Nlote - 


* Some physical quantities have no measuring units like relative density and refractive index 


and that is because they are equal to the quotient of two quantities of the same kind. 


* There is a number of systems to specify the measuring units of the fundamental 
physical quantities such as: 
[1] The French system. Othe British system. Othe Metric system. 
> The following table shows the used measuring units in each of the French, 
the British and the Metric systems: 


Units of measurement 
The System ot ‘The French system The British The Metric 
fundamental units . 
physical quantity (Gaussian system) (C.G.S) system (F.P.S) system (M.K.S) 
Length (b Centimeter (cm) Foot (ft) Meter (m) 
Mass (m) Gram (g) Pound (Ib) Kilogram (kg) 
Time (t) Second (s) Second (s) Second (s) 
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U International system of units (SI units) 


* In the General Conference of Weights and Measures in 1960, scientists agreed S 
to add other four fundamental physical quantities to the Metric system to B 
have an international system of units which is used in all scientific fields all 
over the world which means that the scientists can communicate by using one Inr 
scientific language. B 


2 The following table shows the used measuring units of the fundamental 
physical quantities in the international system: 


The physical quantity The international unit 

1 Length (() Meter (m) 

2 Mass (m) Kilogram (kg) 
3 Time (t) Second (s) 
4 Electric current intensity (I) Ampere (A) 
5 The absolute temperature (T) Kelvin (K) 
6 Amount of substance (n) Mole (mol) 
7 Luminous intensity a) | Candela (cd) 

Then, two other units are added which are: 

8 Plane angle Radian (rad) 
9 Solid angle Steradian (sr) 


* All other SI units can be derived from the previous fundamental (base) units, for example: 


Volume Velocity | 
of measuring unit (m?) of measuring unit (m/s) J 
————— es 
Derived from Derived from 
A -— — 
| E í \ 
Length Length | Time 
of measuring unit (m) of measuring unit (m) | of measuring unit (s) 
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—INlote : 


* Some physical quantities have equivalent units, for example: 


uantity of 
electric charge 


| Measured in > Newton () Joule (J) | | Pascal (Pa) | Coulomb (C) | 


| Equivalent to — | kg.m/s? | kg.m?/s? kg/m. | As 


Distinguished Scientists : 


William Thomson (The Lord Kelvin): 


A British scientist, who determined accurately the value of 


the absolute zero (the zero point on Kelvin scale). He found 
it to be (— 273.25°C). So, he is considered one of those who 
developed the Metric system. 


William Thomson 


U Standard Units 


© The scientists sought the most accurate definition for each fundamental measuring unit by 
preparing an ideal model for the measuring unit that is characterized by the maximum level 
of accuracy and stability against the time and the environmental changes. These models are 
called the standard units. 


© Examples of these standard units are: 
[1| The standard length (The standard meter) 


© French people were the first who used the meter as a standard unit for measuring the length. 


! The standard meter is the distance between two engraved 
marks at the ends of a rod made of platinum and iridium 

i alloy kept at 0°C, at the International Bureau of Weights 
and Measures near Paris. 


= 
= 
> ——— 


Enrichment information 


In 1960, in the General Conference of Weights and Measures, scientists agreed to replace 
the standard meter which is made of platinum and iridium alloy with an atomic standard 
meter defined in terms of the wavelengths of the orange-red spectrum emitted by the 
krypton atom 86, which is one of the atomic constants and the atomic standard meter 
can be defined as a specific number of wavelengths (1650763.73) of the orange-red light 
emitted in vacuum by the atoms of krypton isotope (mass number 86) contained in the 
discharge tube. 


One 


i ^ 
| Detector? 
(psa 


Krypton atom 86 +— One meter = 1650763.73 wavelenghts ——— ~~~ 


* The atomic standard meter is preferred to the international standard meter because : 


1. It is more accurate where the percentage of error is as small as few microns (10%). 


2. It is not affected by environmental conditions. 


The standard mass (The standard kilogram) 


It is used to calibrate the unit of measuring mass (the kilogram). 


| platinum and iridium alloy of specific dimensions kept at 0°C, 
at the International Bureau of Weights and Measures near Paris. 


[Nlote : 


* Platinum and iridium alloy is used in making standard meter and standard kilogram 
instead of other materials such as glass because platinum and iridium alloy is rigid, chemically 
inactive and not affected by the surrounding temperature contrary to the other materials. 


32 | 
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— 2 
t 
E The standard time (The second) 8 
=] 
MM The daytime and the night time were taken to figure out an easy and acceptable 


times measure for the time unit where : 
Solar day = 24 hours, an hour = 60 minutes and a minute = 60 seconds 


-. Seconds found in the average solar day = 24 x 60 x 60 = 86400 seconds 


Scientists use the atomic clocks such 
Recently — as the cesium clock to calibrate the 


second because of their high accuracy. 


© The cesium atomic clock is used for : 
* Determining the duration of mim 
the Earth spin (the day length). [5 
e Tuning up the clocks used for 
aviation and navigations. 


e Synchronizing the devices used in 


space ships that explore the universe. 
The cesium atomic elock 
Enrichment information 
* The scientists defined the second by using the cesium atomic clock as follows: 
It is the interval of time spent by the cesium atom (atomic mass 133) to emit a certain 
number of waves, specifically 9192631700 waves. 


| Multiples and fractions of units in the International system 


© A physical quantity is usually described by a numeral and a unit of measurement, but in 


some cases these values are: 


Very huge SM — Very minute 
For example, the distance between the stars For example, the distance between the atoms 
(it is nearly 100,000,000.000,000,000 m) | in solids (it is nearly 0.000000001 m) 


Corey he [2 f (e 


KI) zd cos yalsell 33 


i 
= 
> 


© It is very difficult to read such values. We prefer to express these values in the form of power 
of 10, so: 
- The distance between the stars can be written as (1 x 107 m). 
- The distance between the atoms in solids can be written as (1 x 10? m). 


© A certain magnitude is written in 


Quantity Standard formula 
the standard formula as follows: 
12345 

This way of expressing the magnitude of MARAA] 5 

; eri 200000 Dri 
physical quantities is known as “the standard 
formula”. ʻa d a 

c WX Y NY Y -5 

The factors 10** are given specific prefixes, © 0.0000 2 2x10 


as shown in the following diagram: 


Dat 
Mii 
1 t (n) 


gl 


9 
x il T hi 
ga Ei 
Ef i3 Ei 


© It’s easy in the international system of units to calculate the multiples and fractions of all 


the measuring units in the form of power of 10 than the other systems of units. 


Nlotes : 


(1) Liter (L) is the measuring unit of the volume of liquids and gases and it is 


equivalent to 10° m. 
(2) Angstrom (å) is the measuring unit of the very small lengths like the radii of 
the atoms and it is equivalent to 10? m. 
(3) Gram (g) is the measuring unit of the small masses and it is equivalent to 107 kg. 


(4) Ton (ton) is the measuring unit of the large masses and it is equivalent to 10 kg. 
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(5) If two physical quantities of the same type have different measuring units, one unit should 
be converted into the other unit before performing any calculations on them, for example: 


1m+170cm | 


a 000 MÀ 


( Im«l7m 100 cm + 170 em | 


_ Distinguished Scientists 


Ahmed Zewail: 

An Egyptian scientist, who used a laser camera to study 

the mechanism of chemical reactions between molecules that 
take place in a very short time, estimated by femto-seconds 


(fs = 1075s). He won Nobel Prize in 1999, 


Ahmed Zewail 


Enrichment information 


(1) The conversion of the units of British f 


system to the units of the international 


I pound 2 0.5 kg 
1 foot = 0.3048 m 


system can be done as follows: 


" m ; 1760 x3 x12 
(2) The conversion of the different units of i 
the same quantity in the British system " OR `~ - 
bed xm xo mile yard foot inch 
can be done as in the conversion o: 
- o L mpn essi 
the following length units: = 1760 z3 +12 


The steps of conversion of units 
© If the units aren’t raised to a power, such as: 


5km 


1. Convert the magnitude of the quantity with the known unit to its magnitude with 
the international unit: 


5km=5x10°m 
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2.C t th itude of the 
ina. i SARA jene y ` Integration with Mathematic: zz X 
quantity from the international unit to 


You can revise the rules of exponents 


its magnitude in the required unit: 
from section (6) page 15. 


5x 10° m=5 x 10° x 10? mm =5 x 10° mm 


© If the units are raised to a power, such as: 


3 em = eee KNS 


1. Convert the magnitude of the quantity with the known unit to its magnitude with the 
international unit by raising the conversion coefficient to the same power of the unit: 
3 cm? 23 x (102 m}? 2 3 x 107* m? 

2. Convert the magnitude of the quantity from the international unit to its magnitude in 
the required unit by raising the conversion coefficient to the same power of the unit: 


3x 10% m? 23 x 1079 x (10? km)? 
23x 1079 x 10? km? 


=3x 1075 km? 


© If the units are complex (consist of more than one measuring unit), such as: 
2 km/h = «e m/s 


Convert the magnitude of the quantity of the known unit to its magnitude with 
the required unit either in the numerator or the denominator by the previous steps: 


_ > km _ 0 m 5. 
2km/h-2---2X Gog s mS 


[Example fi — 


A car moves a distance of 5 km, so this distance is equivalent to .. . 
(8) 5 x 10? em (5x10?cm — ©5 x 10?em @ 5x 10° cm 


Solution 
s=5km=5x 103m 
=5 x 10° x 10? cm 
25x10 cm 
7. The correct choice is (d). 


i3 you are asked to find the distance in hectometer (hm) unit, what will be 
if 


your answer? 


— 
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[Example FJ 
The length of a particle was measured by a micrometer, it was found to be 3 im, so 


the length of the particle equals ............ i 
(8)3 x 10? km (5)3 x 10? km (6)3 x 10? km @3 x 10? km 


Solution 

(=3pm=3x 10m 
=3 x 10° x 10? km 
=3x10°km 


^. The correct choice is (d). 


you are asked to find the length of the particle in angstrom (À) unit, what 
will be your answer? 


[Example Kj - » 


There is an electric current of intensity 7 milliamperes (7 mA), then this intensity in 


microamperes (HA) is ............ á 
(8) 7 x 10? (8) 7 x 10° (7 x 10? (à)7 x 10? 


Solution 
127mA27x10?2A 
27x10? x 105 uA 
27x10 pA 
-. The correct choice is (a). 


you are asked to find the current intensity which is given in the example 
in kiloampere (kA) unit, what will be your answer? 


[Example Ej 


The Star of Africa diamond is the largest cut 
diamond in the world and it is kept in the tower of 
London. If the volume of this diamond is 30.2 cm’, 
then its volume in n? i nae 

(8) 302 x 10? (5) 302 x 10? 

© 30.2 x 10-6 @ 30.2 x 10? 


| Solution 
| 

V 2302 cm? = 30.2 x (10? mp? 
= 30.2 x 1075 m? 


-. The correct choice is ©. 


What you are asked to find the volume of the diamond in mm}, what will be 
if | your answer? 


| Example E] — 
A car is moving on a highway at a speed of 37.5 mls. If the maximum speed 
allowed on this road is 120 kmlh, had the driver exceeded this speed? 
@ Yes, the speed of the car is higher than the allowed speed by 10 km/h 
(b) Yes, the speed of the car is higher than the allowed speed by 15 km/h 
©) No, the speed of the car is lower than the allowed speed by 10 km/h 
(d) No, the speed of the car is lower than the allowed speed by 15 km/h 


Solution 
Q, Clue 


To determine whether the driver exceeds the allowed speed or not, we should convert the car s 
speed from mís to km/h and comparing it with the allowed speed. 


P k 
v2315mÁs- 3152. - 37519 K - 135 km/h 
-. The driver exceeds the allowed speed by (Av): 

Av 2135— 120 = 15 km/h 
©. The correct choice is (b). 


Note : 


» The measuring unit of speed km/h can be converted to m/s as follows: 


What, you are asked to express the maximum allowed speed in m/s, what will 
if be your answer? 


I 
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E 
3 5 
Ç Test yourself. E 
! Choose the correct answer: 
| Æ According to one of the theories the age of the universe is estimated to be 
approximately 14 billion years old, so the age of the universe in seconds is ................ 3 
(Knowing that: The solar year = 365.25 days) 
| @53x 10s (B357x10?s ©2.7x10!8%s (d) 442 x 10s 


| Dimensional formula 


© Most of the derived physical quantities can be expressed in terms of the dimensions 
of the fundamental physical quantities which are: 


Mass Length Time 
is | is is | 
denoted | denoted | denoted | 
by ^ by 7^ by Z 


.and when we express the physical quantities in terms of the symbols (M, L and T) where 


each of them has a certain exponent (a, b, c) we get the dimensional formula of the quantity. 


© The general dimensional formula of any physical quantity is: 


The brackets [ ] are used to | The exponents of 


express the dimensional formula / the dimensions 


Mta Ltb Ttc 


( The physical | | The dimension | The dimension | The dimension | 
.. quantity | ofthemass , \_of the length / of the time 


M 


—lNlete i 


s Some physical quantities differ in their descriptions such as length, height and diameter, 
but they all have the same dimensional formula. 


l How to deduce the dimensional formula 


2 The following table shows how to deduce the dimensional formula of 
the velocity (v) as an example: 


Example 
@ Write down the mathematical relation that determines s Displacement _ d. 
the given physical quantity. T Time t 
@ Write down the relation in terms of the dimensions of Iv] L 
the fundamental physical quantities (M, L and T). T 
-m01 T- 
€) Put on each of the symbols M, L and T its suitable power. Iv - M LT 
If one of the physical quantities mass, length or time is not LT? 
present in the formula, it can be expressed as M, L? or T° 
such that X? = 1, so it is not written. 
* The measuring unit of the physical quantity can be obtained m.s™! Or m/s 
from the dimensional formula and vice versa. 


—INlotes : : 


(1) To add or subtract two physical quantities, they must be of the same kind which 
means they must have the same dimensional formula and the same unit, for example: 
We can't add or subtract mass (5 kg) with distance (7 m) or velocity (3 m/s) with 
energy (10 J). 

(2) We can multiply or divide physical quantities of different dimensional formula. 

In this case a new physical quantity is obtained, for example: 
* By multiplying velocity and time we get another physical quantity which is 
the "displacement". 


e By dividing velocity over time we get another physical quantity which is 
the "acceleration". 


(3) Dimensional formulae cannot be added or subtracted but they can be multiplied or 
divided for example: 


eLrepr!sprs2LT eLT- -LT- «LT «0 
*MxLT?-MLT? eMLT?+M=LT? 

(4) Numerical constants (numerals) such as (x, 2, i ) and trigonometric functions such 
as (sin 0, cos 0 and tan 0) have no dimensions or a measuring unit. 


——3 


Chapter 1 


2 The following table shows the dimensional formulae of some derived 
physical quantities and their measuring units: 


Area (A) 


Volume (V) 
Density (p) 
Velocity (v) 
Acceleration (a) 
Force (F) 


Momentum (P) 


Work (W) 


EE - 


Its relationship to 
other quantities 


The dimensional 
formula 


A = Length x Width [AJ=LxLe= i? 


V = Length x Width x Height [V]JZ LX LX L2 i? 


Mass 


=3 
WAS =ML~ 
Volume Fl 
yocp Bremen I sLT! 
Time 
qu E DAIBRIDENSIORN [aj -LT? 


Time 


F = Mass x Acceleration 
P, = Mass x Velocity IP ]=MLT , 


W = Force x Displacement | [W]2 M pup 


(Fl=MxLT?=MLT? 


Unit of 


measurement 


2 
m 


kg.m.s? 


kg.m.s! 


kg.m^ s 


Lesson One 


2 


[Example Ki 


If the acceleration is defined as the time rate of change of velocity, then the dimensions 


of acceleration (a) and its measuring unit are ............... " 
Dimensions | Measuring unit 
(a) Lr ms 
(b) prt ms? 
© Lr ms! 
© LTZ ms? 


Change of velocity _ Displacement / Time 


Solution 
Acceleration = 
la] - ET LT L. 
UMP T 


Time Time 


" " TN E 
«<. The measuring unit of acceleration is m.s ^. 


pO The correct choice is (d). 


Quee le d Geo oes ct eus walsd 


a 


UNIT 


Which of the following represents the dimensions of work ? 
(Knowing that : Work (W) = Force (F) x Displacement (d), [F] = MLT~) 


@ML°T? @ML’?T? ©MLT? (à) MP L9 T9 


Solution 
[W] = [Fd] 
=MLT°?L 
=ML?T? 


-. The correct choice is ®©. 


if answer? 


Fae EA 
ki you are asked to deduce the measuring unit of work, what will be your 


[Example E; 


From the following equation: x = C, CE C, the measuring unit of the quantity C, 
| - (Where: (x) is the distance in meters and (t) is the time in seconds) 


()m (b) m.s (c) n/s @ s/m 


Solution 
Q, Clue 


We can obtain the dimensions of the quantity C 1 by equalizing the dimensions of the two sides of 
the equation and taking into consideration that the dimensional formula can't be added. 


7 [xl 2 IC, t] 2L 
*L=[C]T 
^ [C= =LT! 


7. The measuring unit of C, is meter/second (m/s). 


*. The correct choice is (©). 


| 
What you are asked to find the measuring unit of the quantity C,, what will be 
if 


your answer? 


<n] 


Chapter 1 


(Example K  —— /—À -— 


In the opposite figure, a car moves with velocity v on 
a curved path of radius r. If the acceleration of the car 
is calculated from the relation; a = rv" where m and 
n are numeral constants with no dimensions, then the 
magnitudes of m and n are ........... A 


OOGG 
jj- |=| 


Solution 


[a] = [7 v^] jon: RED 


LT2-LI^(LT ym 2p'pmT-om You can revise the rules of exponents 


LT?@=L°*"T-™ 


By comparing the two sides of the equation:n+m=1 , m=2 


rom section (6) page 15. | 


“n=-1 
-. The correct choice is (d). 


@ Test yourself ———ÀÀ— TD 


Choose the correct answer: 
E If the pressure is the division of the force by area, then the dimensions of the pressure 
ds . (Knowing that: Force (F) = Mass (m) x Acceleration (a), [a] = LT 3 


MIT? (5 MI? T? ©ML!T? (à) ML T? 


Æ If the displacement (x) of a body at a certain time (t) is given from the relation: 


x=At+BY2t 
So, the dimensions of A and B are «+--+» . 
[A] [B] 
@ pro Lr? 
® LT LT? 
© Er u- 
(d) LT TE 


Lesson One 


= 
= 


l The importance of the dimensional formula 


The dimensional formula can be used to verify the validity of a physical relation. 
When applying the dimensional analysis, dimensions of both sides of the equation should 
match. 
>For example: 
If we have any relation in the form of X = Y, we will have two possibilities: 


If 
The dimensional formula of X The dimensional formula of X 
= The dimensional formula of Y + The dimensional formula of Y 
So 
The relation may be correct. The relation must be wrong. 
Where 
Having the same dimensions on both sides Different dimensions on both sides of 
of a relation does not mean for sure that the relation confirm that it is wrong. 
the relation is correct, because there may 
be constants on any side and the constants 
have no dimensions. 


[Example E 


A body of mass m moves with velocity v and its kinetic energy is K.E, so which of 
the following relations may be correct? (Knowing that: [K.E] = MI? T7) 


GKE-imv (KE-2mv  QKE-lmv (DKE-2m? 


Solution 
* The relation is possible when the dimensions of the sides of the equation are equal. 
*: The dimensions of the L.H.S : [K.E] = M L? T? 
^. The dimensions of the R.H.S must equal M jp 
The dimensions of the R.H.S 


9 Q 
MLT!  [mvy2MLT7 


- —— " 


<. The correct choice is (c). 


What 
if 


d» is removed from the choice (c), will the dimensions of the R.H.S be 


the same or get changed? 


x 


Chapter 1 


[Example £4 


For a cylinder of base radius r, height h and volume V, which of 
the following relations may be correct? 


2 
@V=nrh @Venrh ©vent @V=2r 1 | 


(h 
Solution } | 
* The relation is possible when the dimensions of the sides of the equation are equal. 


*- The dimensions of the L.H.S: [V] = p 
-. The dimensions of the R.H.S must equal i 
The dimensions of the R.H.S 


[rrh]-LLe1? [mr hPL- misk pmi en 
R r L 


K) vi 


«<. The correct choice is (b. 


A body moves under the effect of the acceleration due to gravity (g) where its velocity 
change from v, to v yp during time t, so which of the following relations could be correct? 
(Knowing that: [g] = LT~?, [v] = LT!) 

@v,=¥, gt ()w-wteg — Qw-v*gt @v,=v,t+ av 


Solution 
* The relation is possible when the dimensions of all the sides of the equation are equal. 
^^ The dimensions of the L.H.S: [v,] = jr 
-. The dimensions of the R.H.S must equal pr 
The dimensions of the R.H.S 


Iv] i dg [wt i f= l= | tet — dwüs i fer 
m=) tors Ls pe: np qe: Tm pon I! ts) T= 
i our! i imm iL m L E 


y a x a 


~<. The correct choice is (a. 


Lesson One 


UNIT 


A simple pendulum has a string of length ( t ) and its periodic time is (T), which of 
the following relations could be correct? 
(Knowing that: g is the acceleration due to gravity and its dimensional formula is LI 


@T=2n5 @t=20l (Bed areni 


| Solution 
* The relation is possible when the dimensions of the sides of the equation are equal. 
+: The dimensions of the L.H.S: [T] = T 
-. The dimensions of the R.H.S must equal T 
The dimensions of the R.H.S 


~ — Pu t ; 
9 9 9 9 
Bil Sines [, Ge 
pri [an $1 an} f= [PLATS | 
ale Lies, EP. T | 
Lh ir a ih el 
tas am ite T 


^. The correct choice is (d). 


x3 (2 m) is removed from the choice (d), will the relation still be possible? 
I 


5 
9 Test yourself — - Gm 
© Choose the correct answer: 
There are three physical quantities x, y and z that have dimensions M LT~',M LT? and 
| T respectively, so which of the following relations may be correct? 


2 
È zx is d 
@z=xy Q:-i Qz-l @z=Ý 


To watch videos of 


how to solve 
( uest 
use the ae fions 


lo 
as | 


Guciong on. Physical Measurements Ilao 


Maak 
Lesson One 


[| 
The questions signed by 3 are answered in detai. | @ Understand O Apply igher Order Thi king Skills | 


| First | Multiple choice questions Interactive test 


Physical measurements 


@ 


The fundamental physical quantities from the following are ----------- 
) the length and the area (h) the velocity and the acceleration 
(c) the mass and the volume (d) the time and the mass 


[2) The derived physical quantities from the following are - 
* (a) velocity - distance - time (b) mass - density - volume 
(©) work - force - distance (@ force - volume - density 


[37 A common feature in the French (Gaussian) system, the British system and the Metric 
* system is that they all measure «+--+ 

(a) length in meters b) mass in pounds 

(c) time in seconds lemperature in Celsius 


[4 3 In the following figure, a metallic coin rolls over a ruler drawn with a certain scale 
* completing two rotations, so the circumference of the coin equals +--+ 


N Direction of rotation " 
Final 


position 


Initial 
position 


20 
cm 


(2)6 cm © 7.5 cm (c) l5 cm (d) 17 cm 


9 The suitable tool for measuring the length of a room is 


-—— 


(3) ® © 


Q The suitable tool for measuring the mass of a golden ring is 
. : : 


= 
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> 


3& The opposite figure shows a vernier caliper that 

is used to measure the diameter of a solid metallic 
cylinder, then the diameter of the cylinder equals --------- 
(@) 2.96 mm (b) 3.26 mm 
(c) 29.6 mm (d) 32.6 mm 


International system of units 


9 From the opposite figure: 
© The measuring unit of the confined angle (0) between the 


two sides A, B in the international system of units is ===- A 
(a) candela (b) radian i 
© steradian (d) meter B 


9 In which of the following choices do the length values increase from starting to ending? 


) 1 cm —> 1 nm —- | mm — 1 um (b) 1 pm — 1 mm — 1 nm — 1 cm 


nm —e | um —> 1 mm — 1 cm @ 1 mm —- 1 cm — | um — 1 nm 
© 3& Femtosecond = +--+ microsecond 
* @i0 5 ®10° © 10? @ 106 
@ If the radius of the hydrogen atom is 0.053 nm, then it is equivalent to +--+ 
^ @053x10m =) 53x10! m ©53x10!?m @ all the previous 
@ 3K 86.2 cm is equal to +--+ 
" @ 862m (5)8.62x 10-* km — (0.862 mm @ 862 x 10? um 


[131 If the volume of an amount of water equals 5 m’, then its volume in liters equals «+++ 
? ($5 (550 © 500 D 5000 


Q 3K In the following figure, a feather placed next to a ruler drawn with a certain scale, 
^ so the length of the feather is equal to +++- 


em 0 1 2 $ 
1 ] 1 1 
@ 19 x 109 nm (E) 29 x 109 nm © 1.9 mm @ 2.9 mm 
(B sir - 10 g and y = 10 kg, then the value of (x + y) is +--+ 
^ (D 10.1 kg ® 100.1 g © 10.01 kg @ 1001 & 


— 


Questions on Chapter 1 


Lesson One 


(16) 3K The pyramid shown in the opposite figure contains about 


© 2million stones, the average mass of each stone is about 2.5 tons, 


then the mass of the pyramid equals -----.----- 


@ 5x 10° kg (5) 8 x 10° kg 
©5x 1019 kg (8 x 1019 kg 


© 


Æ How many bottles of volume 10000 cm? is enough to fill a tank of capacity 1 m^? 
01 (510 (c) 1000 @ 100 


Æ If the speed of a car is 36 km.h7!, then it is equivalent to =- 
pi q 


? @ 10 ms! (5) 20 m.s! ©36ms! @ 100 m.s! 
© 3 If the radius of Saturn is 5.85 x 107 m and its mass is 5.68 x 102° kg, then: 
? (Knowing that: The volume of a sphere = 4 nr, The surface area of a sphere = 4 n r°, 


LES 22 ang (r) is the radius of the sphere) 
(i) The surface area of Saturn equals «-- 
54x10" m? (5)43 x 10/6 m? (Qil1xi06m? 74x 108 m? 
(ii) The average density of Saturn materials equal 
@23 x 105 g/em? — (5) 6.77 x 10? gem? © 6.77 x 10? g/em?. @ 0.677 g/cm? 


[20) Æ The opposite figure shows two identical cylinders (1) 
® and (2), cylinder (1) contains a certain quantity of water 
and cylinder (2) contains the same quantity of water and 
ten identical solid glass marbles, the mass of each marble 
is 10 g, then the density of the glass from which these 
marbles are made is 


(5) 25 x 10? kg/m? 


(6)25 x 10^ kg/m?  @4 x 10? kg/m? 


Cylinder (1) Cylinder (2) 


(21) Æ A solid cylinder of base radius 5 cm and height 20 cm is made of iron of density 
? 7800 kg/m?, then: 


(Knowing that: Volume of a cylinder = Jt z h, Density = Mass TS 22) 
Volume 7 
(i) The volume of the cylinder equals ----..--.- 
(0.157 m? (157x105 m? (O157x10?m?  @ 1.57 x 10° m? 
(ii) The mass of the cylinder equals ---------- 
@ 1.225 x 10? g ®245x10g — (1225x10*g @ 1.225 x 10° g 


(e Ve H6 [CAL OLS) sud do wall [49 | — 


= 
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Dimensional formula 


@ If the measuring unit of a physical quantity is kg/m.s, then its dimensional formula 


@ MLT ®ML' T! @©ML! T? @ MLT? 


® + If the measuring unit of acceleration is m/s? and its dimensional formula is L* T, 


@x=-l,y=2 


then = 
@x=1,y=2 @x=ly=3 
& Æ The opposite table shows the measuring units The physical | The measuring 
of some physical quantities, so if the dimensional quantity unit 
formula of a specific physical quantity is M*L*T FUR 2 
" B x Force kg.m/s^ 
where x is an integer number, the quantity may be z 
theses» Acceleration m/s 
(a) force Density kg/m? 
(b) acceleration Velocity m/s 


(c) density 


(d) velocity 


€ If the dimensional formula of quantity A is ML? T7 and the dimensional formula of 
* quantity B is ML? T 7, then the quantity (2B — A) +--+ 
(3) has a dimensional formula of META 
(b) has a dimensional formula of MELITA 
(c) has a dimensional formula of M LÉTÄ 


@ isn’t a physical quantity 


& Æ If x = yz where the dimensional formula of physical quantity x is MLT^ and 
® the dimensional formula of physical quantity y is M? LT, so the dimensional formula 
of physical quantity z is ==- 
(8) MLT (&) ML? T9 © MLT @M"'LT 


50 | 


Questions on Chapter 1 


& 3k Given that the dimensional formula of x is L^ T7 and the dimensional formula of yis 
Š ML", which row in the following table describes the dimensions of the quantities shown 


in the table? 


Be x+y 
©) MLT? MLT? 
(b) MLT MLT 
© MLT? Impossible 
(d) ML? T? Impossible | 


[297 Æ If F is the force that acts on a static body of mass m to reach a velocity v through 
* timet, then the two physical quantities mv and Ft have =- 

(Knowing that: [F] = MLT, IE pr) 

(4) different dimensions 


(b) the same dimensions 
© different measuring units 


(d) no meaning 


© Æ The relative velocity of a train moving at velocity v4 when the driver of another 
train moving in the opposite direction at velocity V5 observes it equals (v, + v5) while 
the relative density of a liquid equals the ratio between the density of the liquid and the 


density of water, then --- 


Relative velocity | Relative density 
(D | has no dimensions | has no dimensions 


(b) | has no dimensions | has dimensions 


(© | has dimensions has no dimensions 


(| has dimensions has dimensions | 


& Æ The measuring unit of the physical quantity that has a dimensional formula of MLT 1 
*. 


is « 
(Knowing that: The newton (N) is equivalent to kg.m.s?, the joule (J) is equivalent to 
kg.m3.s2) 

(3) N.m D Jar (c) N.s Qi 


nr 
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p 
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& Æ By using the opposite table: Measuring unit | Equivalent unit 
Š What is the measuring unit of the quantity that equals | Newton (N) kg ma? 
the product of the gas pressure and its volume? Pascal (Pa) N/m? 
(Knowing that: The pressure is measured in pascal) 
(à) Newton (b) Watt Joule) Bum 
(c) Newton.second @ Joule swat cw) als 


& 3k If the force (F) with which the liquid resists the motion of a ball of radius r that moves at 
velocity v is given by the relation: F = krv, then the dimensional formula of the quantity k 
djs (Knowing that: [F] = MLT~, Iv] = Dr 
G)MLT @M'LT (Mir @ML'T! 


Gum 


e 3% If Newton's gravitational law is given by the relation: F = . Where F is the 
attraction force between two bodies of masses M and m and the distant between their 
centers is r, then the measuring unit of the universal gravitational constant (G) in terms of 
the international system of units is «++--++ (Knowing that: [F] = MLT~) 


@kg.m3.s Okg'm3.s? ©kg! ms? @ kgm”? 


5 


I- 
& Æ The kinetic energy of a body is given by the relation: K.E = m Where Pisthe 
e 
momentum of the body and m is its mass. If the measuring unit ori kinetic energy is 
kg.m?/s? and the measuring unit of the force is newton (N) and the dimensional formula 


" =$ " n " 
of the force is MLT *, then the measuring unit of the momentum is +- 


GNI s (p N.s (Ns QNs 


© Æ If the equation x = AC + Bt describes the motion of a body and the quantity x has 
Š the length dimension and the quantity t has the time dimension, then the dimensions 


of each of the quantities A and B are ----- 


[A] [B] 
© LE LT 
® pr Lr 
© Lr # pr 
@ rr LT 


Questions on Chapter 1 


h 


2 
If the relation: l (3 + 2) = Q? sin 0 describes the motion of a cylindrical body of 
wW P y 


internal radius a when it rolls on a slope inclined at an angle 0 to the horizontal so that 


the body travels a distance ( through a time t and each of P and Q are constants, which of 


the following choices is correct for the measuring unit of each P and Q? 


The measuring unit of P 


The measuring unit of Q 


2 -2 
m^ m? S 
2 
m 
© m? 
@ m? 


& 3& If the tension force in one of the strings of a musical instrument is Fy and the mass per unit 


length of the string is Lt and the velocity of the moving wave in this string is v, so which 


of the following equations may be correct? (Knowing that: Frl= MLT?, [v]= LT-l) 


@ve= 


du 


& Æ The opposite table shows 


h 


2 
W v=FFH 


@v=Fpp? 


the dimensions of the physical 


quantities x, y, z and k. 


The physical quantity 
Dimensional formula 


Which of the following equations may be correct? 


@x=y+z+k 


®x=y+zk 


©x=yzk @x=24 


[40) Æ A body of initial velocity vj starts its motion with uniform acceleration a to cover 


(Knowing that: [a] = iq Iv] * Lit} 
g 


(i) Which of the following equations may be correct? 


2 


i*2ad 


® vee v 


a displacement d through time (t) to reach a final velocity vp after this time. 


«2 Em v ua 
(c) vp= v; + 2ad (d) vr vi a^d 


(ii) Which of the following equations is confirmed to be wrong? 


@d=y,?+44 at 
f iP ts 
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= 
z B @ Understand OG Apply & Higher Order Thinking Skills 


o Ts the physical quantity that is measured by kg.m^? fundamental or derived quantity? 
* And why? 


e9 Arrange in a descending order the following masses: 
* ayisg (2) 0.032 kg (3) 27 x 10° mg 
(4) 4.1 x 10? Gg (8) 2.7 x 10° ug 


[37 What is the importance of using (platinum - iridium) alloy in the standard meter? 


Ts the following statement valid? Explain your answer. 


“The dimensional formula is used to prove that a rule is incorrect, but it is not enough to 
prove that the rule is correct". 


9 Einstein states his famous equation: E — me?, where (c) is the speed of light, (m) is 
? (he mass of the particle and (E) is the energy. Use this equation to deduce 
the international system of units for measuring the energy of a particle (E). 


Q Deduce the dimensions of each of the following: 


LJ 
(1) Force (F). (2) Pressure (P). (3) Work (W). 


Force (F) 


(Knowing that: Force (F) Mass (m) x Acceleration (a), Pressure (pz Area (A) * 


Work (W) = Force (F) x Displacement (d) and [a] = L T3) 


@ Use the dimensional formula to check the possibility of the following laws: 
7 1 


(1) Work (W) = 5 mv 


(2) Volume of a sphere (V4) =$ n? 
m 


(3) Force (F) = v- 


: ol 13 
(4) Area of a square (A) = © 
(8) Velocity (v) =a7t 
(Where: (v) is the body's velocity. (m) is the body's mass, (r) is the sphere's radius, 


(a) is the body's acceleration, (b is the length of the square and (t) is the time) 


9 The dimensional formula of both quantities X and Y is LT! the dimensional formula 
* of quantity Z is LT 7 and the dimensional formula of quantity K is L. 
Use the previous quantities to form a possible relation. 


54 


New/Types of; questions, v 


First : Choose two correct answers in each of the following 


@ Which pair from the following quantities represent fundamental quantities in 
^ the international system of units? 


@ Force and displacement. (b) Absolute temperature and velocity. 
(c) Quantity of matter and time. @ Light intensity and volume. 


(©) Mass and electric current intensity. 


@ Which pair from the following quantities represent derived quantities in the international 


^ system of units? 


(@) Area and force. (b) Velocity and time. 
(c) Distance and acceleration. (d) Energy and density. 


(c) Plane angle and mass. 


(3) The pressure is measured in pascal that is equivalent to kg.m and the electric 
^ current intensity is measured in ampere that is equivalent to coulomb/second, so which 
of the following sentences are correct in the international system of units? 
(a) The pressure is a fundamental quantity. 
(b) The pressure is a derived quantity. 
(c) The electric current intensity is a fundamental quantity. 
(d) The electric current intensity is a derived quantity. 
(c) The pressure and the electric current intensity aren't physical quantities. 


(4) If the dimensional formula of the quantity x is L? and the dimensional formula of 
* the quantity y is L, then the quantity ---.----- 5 


@ (xy) has a dimensional formula of L (B) (xy) has a dimensional formula of L? 
(c) (xy) has no meaning (d) (x + y) has a dimensional formula of I? 
(©) (x + y) has no meaning 
[57 If the radius of Earth is approximately equal to 6.4 Mm, then this is equivalent to ==- : 
^ @64x10%mm ©64x10 um ©64x 10m 
@64 x 10? Gm © 6.4 x 10? Gm 
Q By using the opposite table, which of 
5 the following equations may be correct? Phy sical Tts dimensional 
(Knowing that: Mass (m), Time (t), quantity forma 
Radius (r) and distance (d)) Kinetic energy (K.E) ML? T? 
GKE- Lm? Dm=4 Force (F) MET? 
©d= + at @F=m* Velocity (v) MOL T-! 
Qa- yd Acceleration (a) MLT? 
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@ The opposite table shows some Physical quantity Measuring unit 
é physical quantities and their " 
P f Force kg.m.s ^ 
measuring units. 
If work = force x displacement, Gravitational acceleration ms? 
then work has the same dimensional Velocity nee 


formula of +--+ " 
G the potential energy that equals the mass x the gravitational acceleration x the height 


(b) the kinetic energy that equals half the mass x the square of velocity 
Mass 

Volume 

Force 

Area 


(© the momentum that equals the mass x the velocity 


(©) the density that equals 


D the pressure that equals 


9 The kinetic energy of a body of mass (m) that moves with velocity (v) is calculated 
® from the relation: K.E = E mv? and it is measured in joule (J), so the joule is equivalent 
(Knowing that: N = kg.m.s-2) 
(5) kgms? (€) N.kg.s? 


Second : Choose from the list what suits the spaces 


[1 If the length of a living cell is 20 um, so it is equivalent to +--+ (a) =+- in km and 
to = (b) in nm. 


[ 2x10 | 2x10* | 2x10% | 2x108 | 2x10? 


C2) The velocity (v) of a body that moves in a straight line is calculated from knowing 
^ time (t) from the relation: v = x + yt, then the dimensional formula of: 
(Knowing that: [v] = LT~!) 
a) The quantity x is === : (b) The quantity y is === : 


T T ur! LT? me | 


€ The centripetal acceleration of a body that moves in a circular path of radius (r) with 
^ velocity (v) is calculated from the relation : a= qum 
If the dimensional formula of acceleration is LT 7, then: 
The value of n is «+--+» (b) The value of m is ---------- : 


{ =< L|] 1 2 ) 


56 | 


Types of Measurement & 
Measurement Error 


Lesson Two 


{Measurement error | 


© Scientific and technological development led to the creation and the development of the 


measuring tools and increasing its accuracy but there must be an error even if it is a small 
percentage of error. So no measurement process is accurate 100% because of several 


reasons (sources) of measurement error, from which: 
1. Choosing an improper tool, for example: 
Using the common balance instead of the 


sensitive balance in measuring the mass 
of a golden ring increases the percentage 


of measurement error. Common balance Sensitive balance 
2. A defect in the measuring tool as the defects 
that may be in the ammeter, for example: 


* The magnet inside is partially demagnetized because 


it is outdated. 
* The pointer has a zero error when there is no electric 


current (zero error). 


Ammeter 


(Nine He [Ch ESI) ctl es yalsdl [57 


UNIT 
| 
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3. Wrong procedure due to unexperienced persons, for example: 


e Ignorance of using graduated devices e Looking at the device pointer or the 
like the multimeters. scale at an oblique line instead of 


looking perpendicularly to the scale. 


Multimeter 


4. Environmental conditions, for example: 
* Temperature. 
* Humidity. 
* Air currents, as when using the sensitive balance, Yy . 


the air currents may cause an error during the . T 

The sensitive balance 

measurement process and to avoid this, inside the glass box to 
avoid wind effect 


the sensitive balance is kept inside a glass box. 


= [Nlote t = 


* When carrying out a measuring process, it’s preferable to repeat the measurement 


many times and calculate the average to reduce the error percentage in 
the measurement and the average of readings is calculated as follows: 


Sum of readings 
The number of taking readings for the measured quantity 


Average of readings — 


For example: When measuring the height of a building (h) for three times, they were 


found to be 100 m, 101 m and 99 m, then: 


100 + 99 + 101 


The average of the measured height for the building (h) = 3 -100m 


— 
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U Types of measurement 


(eB 1 Direct measurement —— 


The number of 


One measuring process 


We don’t substitute in 
a mathemat 


The calculations . 
al relation 


The error in It leads to one error in 


measurement the measuring process 


Measuring the liquid density 
using the hydrometer in which 
we take a direct reading withou 
calculation or substituting in 
any mathematical relation. 


Example 


It leads to more than one error in 


Indirect measurement —, 


| More than one measuring process 


We substitute in 
a mathematical relation 


the measuring process which is 
known as error accumulation 


Determining the liquid density via 
measuring its mass by a balance 


and its volume by a graduated 
cylinder. Then, calculating the 
density from the relation; 


Estimating error of measurement 


l 


© The error in measurement is estimated by calculating: 


Absolute error (A X) 


It is the difference between the real (actual) 
value (x) and the measured value (X). 
Rule 


meet =| 


Relative error (r) 


It is the ratio between the absolute error 
(A X) and the real value (X,). 


Lesson Two 


Z EH 

z 

z 

Measuring unit 

> Has a measuring unit which is the same bas no measuring unit because it is 
measuring unit of the measured physical a ratio between two quantities having 
quantity. the same measuring unit. 

Notes 

P The sign of modulus | | | gives the P The relative error is a better indication for 
absolute value which indicates that the the measurement accuracy than the absolute 
result is always positive even if the actual eror because it is the ratio between the 
value is less than the measured value absolute error and the real value. 
(for example: | - 8 | = 8) because the aim >The measurement accuracy is considered 
of estimating the absolute error is only higher as the relative error decreases. 
knowing its value. P The percentage of error equals r x 100 


© The result of the measurement process is expressed as X = (X, tAX). 


© Now, we will know how to calculate the absolute error and the relative error in case 
of direct and indirect measurement processes. 


1 | Estimating error in the direct measurement 


(^ The absolute error is directly calculated =~ ~ The relative error is directly calculated — 
| from the relation: from the relation: 


A student measured the length of a pencil and found it equal to 9.9 cm, meanwhile its 

actual length is 10 cm. Another student measured the classroom length and found it 

equal to 9.13 m, meanwhile its actual length is 9.11 m. 

(a) Estimate the absolute error and the relative error in each case and express the result 
of measurement process. 


(b) In which case was the measurement more accurate? And why? 


— ij 
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t 
| Solution E 
Ei 
(a) First student ] | Second student - 
Absolute error 
UU pei. 
AX=|X,-X| AX=|X,-X| 
=|10-9.9| =|9.11 -9.13 | 
=0.1 em =|-0.02|=0.02 m 
Relative error 
r= AX rao 
x, x, 
= 91 2001 =1% = 0.0? _ 0.0022 = 0.22 % 
10 MH 
Expressing the result of measurement 
The length of the pencil The length of the classroom 
| =(10+0.1)cm z(9.11 £0.02) m 
(b) The measurement in the second case is more accurate because the relative error in 
the second case is less than that in the first case. 


q Test yourself — — 


< Choose the correct answer: 
| If the real mass of the watermelon in the 

opposite figure is 3.522 kg and the real mass 
of the apple is 0.159 kg. then 


@ balance (1) is more accurate 


(EB) 2) 


|. (b) balance (2) is more accurate 
| © the two balances have the same accuracy and it doesn't equal 100 % | 


| (d) the two balances have the same accuracy and it equals 100 % 


i 
z 
a 


Estimating error in the indirect measurement 


The procedure of calculating error in the case of indirect measurement depends on 
the mathematical operation applied as shown in the following table: 


A Summation and subtraction operations 


E e 


Measuring the total volume of 
two amounts of a liquid. 
V=V,+V, 


Summation 


| Finding the volume of a metallic 
coin by subtracting the volume 
of water before dropping the 


Subtraction cylinder (V) from that after 


e dropping it (V). 


V-V 


Vimetaltic coin = V2 7 Vy 


How to calculate 
error 


[1] The absolute error 2 


metallic coin into the measuring O” 


[2] Ther 


The absolute error in first 
measurement 4- The absolute 
error in second measurement 


=1X,)—X 141%. - X 


relative error (r) = 


The absolute error 
The real value 


In a practical experiment to determine a physical quantity (L) by adding two physical 
quantities L; and L, given that Li =(5.2 + 0.1) cm and L, = (5.8 + 0.2) cm. 


So, the value of (L) and the relative error in measuring it are 


| Value of L (cm) | The relative error in measuring L 
(| 062002 Ed 
(b) 11403 B 
©] +002 + 
@ 11403 5 
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Solution 
*' The real value of (L): L, = 5.2+58= 11cm 
"^ The absolute error: AL = 0.1 0.2 = 0.3 cm 
~». The value of (L): L = (L, A L) = (11 0.3) cm 


AL 03 3 


Eh elative error: r 2 — =—— =—— 
Then L, 1 mno 


-. The correct choice is @. 


[Example Ej 


A student measured the mass of an amount of a chemical material, it was found to be 
(20 0.1) g, then the mass of the material was decreased by (5 0.1) g. So, the mass 
of the remaining amount of the material equals ............. 


Go (15 £0)g © (15 +0.2) g ©s+027¢  QU4xbDg 
Solution 

^. The real value of the remaining mass: m, =m, — m, = 20-5z215g 

^. The absolute error: Am = A m, «Am, = 0.14-0.120.2g 

m =(m, + Am) = (15 + 0.2) g 

-. The correct choice is (b). 


What you are asked to calculate the relative error in measuring the remaining 
if 


mass, what will be your answer? 


ge Test yourself 


Choose the correct answer: 


If the height of building (1) equals (8 + 0.2) m and 
the height of building (2) equals (12 + 0.2) m, so 
building (2) is taller than building (1) by -=== + 
@ (20 0.4) m 

(5) (20:50) m 

©(4+04)m 

@(4+0)m 
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Lr 
= 
> - 


B Multiplication and division operations | 


How to calculate 


Example 
error 
Multiplication Finding i area ofa ML Q The relative crror = 
o by measuring its length and its The relative error in the 
width then multiplying them. first measurement + The 
relative error in the second 
measurement 
AX, AX, 
r=r +r -———4—— 
oa Xu X 
Division | Finding the density of aliquid — 9) The absolute error (^ X) = 
(i by measuring its mass and its The relative error x The real 
, volume then dividing them. valus 
AX-rX, 


[Example i 


The relative error and the absolute error when measuring the area of a rectangle (A) that 


has a length of (6 + 0.1) m and a width of (5 + 0.2) m are ............. Eidos. à 
j Relative error | Absolute error 
E 17m? 
| ES 0.07 n? 
I ur 12m? 
| Solution à i 007 m? 


Q, Clue 
The area of the rectangle (A) is determined by multiplying the length (x) by the width (y), 
so the measurement process is indirect. We can find the relative error in measuring 
the area of the rectangle from the relation: 
Ay 
5 m 
o 
,and also we can calculate the absolute error in measuring the area of the rectangle 
from the relation: AA =r Aly. o f Where: A, 7X Y, ) 


Fy Roh acf 


a 


Chapter 1 


+: The relative error in measuring: 


The length 


The width 


= AX _ 01 = AY 202 
* X 6 Y Ys 5 
~. The relative error in measuring the area: 
y, Hl, 08. E 
^ 6 5 300 
-. The absolute error in measuring the area: 
17 2 
AA = (— ) x (5 x 6) = 1.7 m? 
Ea f ) 


Lesson Two 


^. The correct choice is (c). 
you are asked to calculate the percentage of error in measuring 


the perimeter of the rectangle? 


|Exampie PRIM 


The volume of a cuboid 
that has the dimensions 


shown in the opposite 


table is . 


Dimension | Measured value (cm) | Actual value (cm) 
Length (x) 43 44 

Width (y) 33 815 
Height (z) 28 3 


(8) (46.2 + 677) em? ©) (46.2 £0.15) cm? 


© (67.1 + 0.2) cm? 


(d) (67.1 7) cm? 


Solution 


Q, Clue 


The volume of a cuboid is determined by multiplying (the length (x) x the width (y) 
x the height (z)), so the measurement process is indirect. The relative error and the 
absolute error in measuring the volume of the cuboid can be calculated as follows: 


Ax Ay Az 
CEP EEFE , A ' rey , pae 
e th, 37 x y y PET 
o 
AV=rVv " V =x yz 
o o7 *0%0*o 
The relative error in measuring: 
The length The width The height 
p =l44-43l 1 p 2135-331. 2. _ [3-28] _ 
x V ag y as 35 m EE 


(3: e) e [EN d ue GES) cot su si gals 


RN 
15 
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UNIT 


The relative error in measuring the volume: 
T. 1 . 677 


T= aq + 35 + 15 Cage 
The actual value of the volume: 


V, =44x 3.5 x3 =46.2 cm? 


The absolute error in measuring the volume: 


677 3 
= 2= 
AV = zag * 46.2 = 6.77 cm 


V =V EAV = (46.2 5 677) em? 


-. The correct choice is (a). 


| | What | you are asked to calculate the area of the largest face in the cuboid, what 
| if will be your answer? 


[Example k 


An object has a mass of (2000 +10) kg and a volume of (0.1 +0.001) mò, 


so its density equals ............. 


" " à Mass (m) 
(Knowing that: Density (p) = "Volume (V) 
(8) (2 x 10* + 10*) kg/m? ® (2 x 10* + 300) kg/m? 
© (200 + 10) kg/m? @ (200 + 30) kg/m? 


| Solution 


The relative error in measuring the mass: 
eae) |) a 
17 m, 72000 ~ 200 
The relative error in measuring the volume: 


y AV .00001. 1. 
2 A 0.1 100 
The relative error in measuring the density: 


zl uud. 
+ T00 = 200 


The actual value of the density: 


= —| 
T=1, T = 300 


= Mo _ 2000 _ 4 3 
Poy = Qj 72% 10° kg/m 


— 
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The absolute error in measuring the density: 
Edo. n9. t= 3 

Ap =r P, = 505 x2 x 10° = 300 kg/m 

< p = (p, + Ap) = Q x 10* + 300) kg/m? 


^. The correct choice is (». 


Lesson Two 


(3 
iy Test yourself m com 


© Choose the correct answer: 

| F The mass of a solid cube was measured with 2 % of error and its side length was 
| measured with 2 % of error, then the percentage of error in measuring the density 
of the cube's material equals ---------- : 


@ 1% (5) 296 (€) 896 @ 10% 


| [2 EFN body of mass (5 + 0.5) kg is moving with velocity (2 + 0.2) m/s, then 
the absolute error in measuring its kinetic energy equals -+--+ + 
(Knowing that: Kinetic energy of the body = 4 mv?) 


®03J (50.9J ©3J @9J 


To watch videos of 


_ how to solve questions 


use the App 
Types of Measurement d 
VESISIBOD & Measurement Error a 


Lesson Two 


The questions signed by $É are answered in detail | @Undersiand @Apply ee Higher Order Thinking Skills | 


| First | M le choice questions Interactive test 


Types of measurement and error in measurements 


@ From the examples of a direct measurement, measuring the = . 
^ Œ mass of a body by a balance 
(©) area of a room by a meter tape 
(c) volume of a cuboid by measuring the length, the width and the height 
(@ density of a liquid by measuring its mass and its volume 


(27 From the examples of an indirect measurement, measuring the -+-+ ` 


^ (9 density of a liquid by a hydrometer (b) height of a person by a meter tape 
(c) mass of a body by a balance (4) volume of a cube by measuring its length 


[37 The measurement process shown in the opposite figure is considered 
* asa (an) vee measurement. 
(a) complex 
(1) complicated 
(c) direct 


(t) indirect 


o The opposite figure shows an ammeter when there is no electric current 
T" passing through it, then which of the following figures describes 
the ammeter when a current of intensity 3 A passes through it? 


(d) 


@ (b) © 


[57 Which of the following procedures is the right procedure to measure the volume of 


^ (he water in a graduated cylinder? 


Questions on Chapter 1 


Lesson Two 


Q When measuring the current intensity in an electric circuit, the intensity was expected 
* tobe2 A,so which of the following ammeters is the most appropriate for measuring 
the current accurately? 


In Cy ) 
Estimating error of measurement 


9 The best way to judge the accuracy of measurement is through «+--+ 
t (a) the absolute error 
(b) the relative error 
(©) the product of the relative error and the absolute error 
@ dividing the relative error by the absolute error 


9 A student measured the length of a wooden piece which is found to be 50.2 cm, while 
® the actual value is 50 cm. Accordingly: 
(i) The absolute error = = 


(2) 50 cm (5) 2 cm (c)0.2 em (40.04 cm 
(ii) The error percentage = «++ 
(a) 10 96 (b) 2 96 © 50 96 D04% 


o9 The relative emor in measuring the area of a room is 0.06 where the actual value of 
© ‘the area is 30 m?, then the absolute error in measuring this area is - 


@ 18m? (50.002 m? © 0.06 m? @12 m? 


10) A student measured the length of a passage by using a meter tape, he found that the length 
© equals (10 +0.1) m, then «+--+. 


Absolute error Relative error 
@ 10m 0.01 
(b) 0.1m 0.01 
© 0.1 m 0.001 
© 10m 0.001 
@ Æ An engineer measured the height of a building which was found to be 55.2 m. 


? Tf there was an error of 0.02 m in this measurement, so the real value of the building's 
height is between ------- acrem . 


(@)554m,55.6m (5)55.18m,5522 m © 55.19 m,55.21m @ 55.16 m, 55.24 m 
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@ É A student measures some physical quantities in his room and he gets the following 
Š results, so which of them is more accurate? 


The physical quantity Its value 
@) The room length (6 +0.05) m 
b) The room width (4x0.05)m 
©) The room surface height (3.5 + 0.05) m 
d) The room temperature (30 0.5) C 


® Æ A golden ring of mass 6.32 g is placed on several sensitive balances to get different 


?, readings as in the following figures, which one of them is the most accurate? 


\ csp ) com ) 
(Ea EGER E E ese 
(a) (b) 


[14] Æ The solar year is approximately equal to 7t x 107 s, then the percentage of error in this 
T approximation equals e=- (Knowing that: The solar year = 365.25 days) 
(290.2 96 (5) 0.4 96 ©2% @4% 


(5 Æ The vernier caliper was used to measure 
^ the diameter of a metallic ball as shown in 
the opposite figure, then: 
(i) The measured value equals «+++ 
(102.54 cm b) 2.45 cm 
©) 2.46 cm @ 2.64 cm 


(ii) If the real value of the diameter of the ball is 2.53 cm, so the percentage of error and 
the absolute error are ee- 
()4395,0.1em — (50495,001cm ©2.8%,0.11cm (32 %,0.01 cm 


@ k If x = (1 £0.01) kg and y = (50 + 1) g, then (x + y) equals teen 
T (a) (1050 + 101) g (5.052101) kg (© (50.1+1.01)g Œ (1.05 € 0010) kg 


U7) Æ If rod A has a length of (2.35 + 0.01) cm and rod B has a length of (5.68 + 0.01) cm, 


^ then rod B is longer than rod A by «+++ 
(a) (3.33 + 0.00) cm (b) (3.33 x 0.02) cm 
© (243 € 0.01) cm @ (2.43 + 0.001) cm 


5 


Questions on Chapter 1 


® 3 If the mass of a body is (10 1) kg and its velocity is (4 + 0.04) m/s, then its 


* momentum (PL) equals -+ š 
D (1.6 + 1.4) kg.m/s 
(c) (40 x 4.4) kg.m/s 


(Knowing that: Momentum = Mass x Velocity) 
(p) (40 x 1.04) kg.m/s 
@ (40 + 0.04) kg.m/s 


®© Æ On estimating the density of an object, 


(8 0.025, 15.6 kg/m? 
(5) 0.025, 20 kg/m? 


its mass was (400 + 0.2) kg and its volume was 


(0.5 € 0.01) m), then the absolute error and the relative error in measuring its density 


& 3 If x = (5 x 0.1) cm and y = (10 + 0.2) cm, then: 


© (ix^ y equals 


(2) (15 + 0.3) cm 


b) (15 € 0.1) cem 
(ii) 2 x + y equals ==- 


a) (30 + 0.4) cm 


(b) (20 + 0.4) cm 


(iii) xy equals 
(a) (50 + 2.5) cm? © (50 £ 1) em? 
(iv) xy? equals 


(8) (50 + 3) cm? 


©) 500 + 20) cm? 


à ; 4,.. Mass 
(Knowing that: Density = Valine ) 
b) 0.0205, 0.2 kg/m? 
@ 0.0205, 16.4 kg/m? 
©) (5 € 0.3) em © 5 0.1) em 


(c) (30 + 0.3) em (d) Q0 x 0.3) cm 


@ (25 + 2) cm? 


(c) (50 + 2) cm? 


(500: 10)cm?  @ (500 + 30) cm? 


a Æ The opposite table shows the real 


. The di i The measured | The real 
value and the measured value of the edimension value (cm) | value (cm) 
dimensions of a metallic cylinder, The radius of 

2.2 23 
then: the cylinder base 
(Knowing that: The height of 
The volume of the cylinder the cylinder 46 a8 
= Area of the base x The height) 
(i) The relative error in measuring the volume of the cylinder equals ++- 
pit DER (c) 71 oL 
"^ 138 722 552 7552 
(ii) The absolute error in measuring the volume of the cylinder equals +++ 
(@) 6.79 cm? (6) 9.83 cm? © 10.26 cm? @ 10.88 cm? 


az 
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22) Æ The percentage of error in measuring the mass of a cube is 1.5 % and the percentage 
Š of error in measuring the length of its side is 1%, so the percentage of error in measuring 
Mass 


the density of the cnbe’s material equals = rr ee 
y SRM Volume) 


@15% (b) 2.5 96 ©3% 


(Knowing that: Density = 
)45% 


® Æ The percentage of error in measuring the side length of a cube is 1%, then the relative 
** error in measuring its volume is =- 


)0.01 (b) 0.02 (c) 0.03 @ 0.04 


& 3k If the radius of a solid sphere is (6.5 x 0.2) cm and its mass equals (1.85 0.02) kg, 
Š then the density of the sphere's material in kg/m? approximately equals -+++ 


à; R Mass 
(Knowing that: Density = TE ) 
(a) (1.61 +0.17) x 10° (5) (1.61 £0.1) x 10? 
© (1.61 £0.02) x 10° (d) (6.79 £0.07) 


[sceana] Essay questions 


@ State the precautions considered when using: 
* (1) The metric ruler to measure the length of an object. 
(2) The sensitive balance. 


Explain the following sentences: 


(1) The value of absolute error is always positive. 
(2) The relative error has no measuring unit. 
(3) The relative error is a better indicator for measurement accuracy than the absolute error. 


[37 When students were measuring the mass of a piece of iron in the Physics lab, the teacher 


. : x 
asked them to repeat the measuring process several times and calculate the average. 


What is the purpose of the teacher's demand? 


[47 Four friends were measuring four different physical quantities and their results were 
** as follows: 

(a) (10 x 0.1) cm (b) (1x 001) m 

(c) (50 x 0.5) kg (d) (200 x 0.02) s 


Arrange these measurements in ascending order according to their accuracy. 


— z] 
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First : Choose two correct answers in each of the following 


@ When measuring the mass of a person it was found to be 75.25 kg and by investigation 


^ it was found that the measurement was made by an error of 0.01 kg, then the mass of 
the person may equal e 
(a) 75.15 kg (b) 75.35 kg (©) 7524 kg 
@ 75.26 kg (©) 76.25 kg 


(2) When measuring the height of the fence of a garden from the ground by a meter tape it 


^ was found to be (3 + 0.1) m, then vr 
(1) this measurement is a direct measurement 
(b) this measurement is an indirect measurement 
(c) the relative error for this measurement equals 0.1 
(D the relative error for this measurement equals 35; m 
(©) the relative error for this measurement equals 


© If x = (100 + 0.01) m and y = (200 + 0.03) m, then the absolute error in measuring 


? the quantity ve 


(a) (x + y) equals 4% 

(b) (x + y) equals 0.04 m 
(c) (x + y) equals 0.02 m 
@ (y — x) equals 0.04 m 
(©) (y — x) equals 0.02 m 


[4) The radius of a sphere is (10 + 0.1) cm, then the percentage of error in calculating 


(Knowing that: Volume of sphere = 4 scr, Surface area of sphere = 4 x r2) 


a) surface area equals 1% 


(b) surface area equals 296 
(c) volume equals 1% 
(d) volume equals 2% 


(€) volume equals 3% 


(Qr ie) o [e [Cue GES) cd e 4j yalsell 
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eo A body moves in a straight line with a uniform speed where it covers a distance of 


(10 + 0.1) m through a time of (5 + 0.1) s, then the +--+ 
Distance ) 


: Time 
) absolute error in measuring the speed is 1 m/s 


(Knowing that: Speed = 


elative error in measuring the speed is 1 


) relative error in measuring the speed is 0.03 


Second : Choose from the list what suits the spaces 


@ Five students measured different physical quantities and their measurements were 


° recorded in the following list, so the most accurate measurement is «+= (a) em and 


the least accurate measurement is = (b) eem 


( (1050. m [(10205)em? | (5050. kg | (15+0.01)s | (120025)A | 


C2) If the mass of a body is (2 + 0.1) kg and its velocity is (3 + 0.2) m/s, then the percentage 


of error in calculating: 
(Knowing that: Momentum = Mass x Velocity, Kinetic energy = ix Mass x Square 
the velocity) 


(a) The momentum of the body equals «+--+. 


(b) The kinetic energy of the body equals + 


( 0339 1.53% 11.67% 17% 18.33% ) 


(Test'oniGhapter ud Physical Measurements 


Choose the correct answer 


@ The suitable method for measuring the thickness of a thin sheet accurately is +--+. 


e9 The mass of a cube and the length of one of its sides were measured, where the relative 
error in measuring its mass was 2 % and the relative error in measuring its side's length 
was 1.5 96, then the relative error in measuring its density is == 


(Knowing that: Density — —Mass_) 
Volume 
(2)0.5 96 (p) 3.5 96 (c) 6.5 96 (d) 9.5 96 


9 If the radius of a particle is 5.1 nm, then the diameter of the particle equals - 


(8) 10.2 x 10? um (5) 1.02 x 1077 mm 
© 102x 105 m (d) all the previous 
[4) If the dimensional formula of a physical quantity The physical | The measuring 

is M* L* T * ? where x is an integer number, by quantity unit 
using the opposite table this quantity may be Force kg.ny/s? 
Desanm Acceleration m/s? 

(i) force (b) acceleration Work kg.m?/s? 

(© work @ velocity Velocity T 


6 An empty large box of mass (20 + 0.01) kg, when a man sits inside the box, the mass of the 
box and the man together becomes (0.1 + 0.001) ton, so the mass of the man is «+--+ 


@ (120 + 0.009) kg (5) (120 + 0.011) kg 
© (80+ 1.01) kg @ (80 + 0.99) kg 


Q If the dimensional formula of a physical quantity is MLT 7. then its measuring unit 


kg.m.s D) kg.m.s! (Okg.m ! s^! kg.mr s 
8. g 
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[77 How many bottles of volume 1000 cm? are needed to fill a tank of capacity | m? 
G1 (b) 10 © 1000 (d) 100 


(5) If the dimensions of quantity x are M? LT and the dimensions of quantity y 


are ML T, then the dimensions ML T ^? describe the quantity +--+ 


@xy xy. OFJ Ql 


9 The length of a rectangle was measured to be (6 + 0.01) cm and its width was measured 
to be (4 x 0.01) cm, then the percentage of error in measuring the perimeter of 
the rectangle is ----------- 
(8) 0.2 96 (504 % Snrr @2% 


Ko) If the dimensions of A are L? T and the dimensions of B are L T?, then the dimensions of 
the quantity A — 3 B are - 
OLT DLT OLT (d) not defined 


| Second | Answer the following questions 


e Arrange the following lengths in a descending order: 
(1)12m (2) 0.07 km (3) 2.7 x 10* mm 
(4) 22x10? Gm (5) 12x 107 um 


[27 By using the dimensional formula of physical quantities, check the validity of 
the following relation: F =m a? 
(Knowing that: (F) is the force, (m) is the mass, (a) is the acceleration, [F] = MLT” and 
fa] 2 LT ?) 


® If the equation (d = xv + i a y) describes the motion of a body, where the dimensions 


of the quantities d, v and a are L, L T7! and LT? respectively. 
Find the dimensions of both x and y. 


Test on 
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Qe The dimensional formulae of A and B are LT and M respectively. If C = i BA?, 
then find the dimensional formula of C. 


[157 The vernier caliper was used to measure the thickness 
of a metallic coin as shown in the opposite figure. 
From the figure find: 

(a) The measured value of the coin's thickness. 

(b) The absolute and the relative error in this 
measurement, if the actual value of the thickness 
is 5.3 mm. 


Q Why is not the gla 


(17) “The absolute error is the best indicator for measurement accuracy” 


Discuss the validity of the previous sentence. 


| the billiard 

| a Cue Stick to hit bead 
j Pall at a certaj 

i 4 certain Point? 


— 


Dlayer ai 


o ons 

£ 

a 

m 

= 

vw 

© 
Temperature Velocity 

When we say that the temperature of > When an airplane's radar detects that 
the human body is 37°C, then this is the velocity of a target is 40 km/h, then 
enough to describe the temperature fully, this isn't enough to describe the velocity 


because we mentioned its magnitude and fully, because we mentioned its magnitude 

its measuring unit, so the temperature is and its measuring unit but we didn't 

considered a scalar quantity. mention its direction, so the velocity is 
considered a vector quantity. 


Scalar quantities Vector quantities 
It is a physical quantity that can be fully It is a physical quantity that can be fully 
defined by its magnitude only and it has defined by both magnitude and direction. 


no direction. 


SE 
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Examples 
* Distance. * Mass. * Time. * Displacement. * Velocity. 
e Temperature. — * Energy. * Acceleration. — * Force. 


U Distance and Displacement 


© There is a difference between the concept of displacement 


and the concept of distance. 


This can be clarified through the next example: 


The opposite figure shows a student who P: w 

starts his motion from the home (point A) Fe 

till he reaches the school (point C) passing "d 

by the supermarket (point B), then: tA) e 
i Distance (s) Displacement (d) 


Is represented by 


P The length of the path (AB + BC) which is = length of the straight line AC from 


covered by the student from the home (A) the home (A) to the school (C) directly 
to the school (C) passing by and the direction of the arrow from (A) 
the supermarket (B). to (C) directly. 


Distance ) Displacement 


P Is the length of the path moved by an object P Is given by the length of the straight line 
from a position to another. segment (shortest distance) in a given 
direction between the starting point of 
motion and the end point. 

P Is a scalar quantity because it can be fully > Is a vector quantity because it can be fully 
defined by its magnitude only and ithas no | defined by its magnitude and direction 


direction. together. 
bs always positive. > It may be positive, negative or zero, 
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[Notes : 


(1) The magnitude of the displacement is less than or equal the covered distance 
because the magnitude of the displacement is the shortest straight distance between 
the starting point of motion and the end point of motion. 


(2) If a body moves from position x, to position x, as 
in the opposite figure, then the displacement of 
the body is calculated from the relation: d — X7 X 


[Example Ki 
The opposite figure represents a rectangular racetrack around B fae 
a playground where two players x, y are racing. Player x takes SSS): 
path ABC and player y takes path CDA, so when the two players 
finish the race they will have ar 
(8) the same displacement and will cover the same distance 
(b) different displacements and will cover the same distance 
© the same displacement and will cover different distances 
@ different displacements and will cover different distances 


Solution 
B c c 
A A D 
s, =AB+BC s,=CD+DA 
d, -AC d, =CA 
In the direction from A to C In the direction from C to A 


*- The playground has a rectangular shape. 

-.AB=CD , BC=DA e 8, =S 

-. The two players cover the same distance. 

*- The directions of the displacements are different. 

-. The two players have different displacements, 

<. The correct choice is (b). 

the two players x, y race through the paths ABC, ADC respectively, so when 
they finish the race will they have the same displacement and will they 
cover the same distance? 


Qe) [o [ge ost od dus alui 81 
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[Example FÀ 
An athlete has moved to west through a displacement of (50 m), then stopped for 


a moment and moved back to east through a displacement of (30 m), then : 
(i) The covered distance by the athlete equals ............... H 


@20m ®30m ©50m (d) 80m 
(ii) The displacement of the athlete equals ............... 

(2)20 m to the west direction (b) 20 m to the east direction 

© 80 m to the west direction (d) 80 m to the east direction 
Solution 


(i) s = 50 + 30 = 80 m 
«. The correct choice is 


(ii) Assume that the west direction is the positive direction of motion. 
d=+50-30=+20m 
~. The displacement of the athlete is 20 m to the west direction, 
«. The correct choice is (a). 


What | the athlete returns to its starting point of motion, what will be the magnitude 
if of his displacement and the covered distance by him? 


Example Kj 
| Example | 


The opposite figure represents the motion of a ball 
along a graduated ruler. If we considered that the right e e 
direction is the positive direction of motion and the ball 
moved: 


(i) from a to c, so its displacement is ............... ; 
(3)20 cm (b) 50 cm 
(c) 70 cm @ 80 cm 


(ii) from c to b, so its displacement from point c is . " 
O Tom ten CENERE 
© 70 cm @ -70 cm - 

Solution 


(i) d =x,- x; 280-102 70 em 


-. The correct choice is (c). 


(ii) d = x, x, = 30-80 =- 50 cm 


~. The correct choice is (b). 


—g 
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(Example E. 


A rectangle (ABCD) as in the opposite figure has 


a length of 30 cm and a width of 20 cm. Find the distance 
and the displacement covered by an object moving along 


its perimeter as the following cases : 
(a) The object moves from (A) to (B). 


(b) The object moves from (A) to (C) passing by point (B). 


A-— —30cm —-B 


-—20 cm —— 


(c) The object moves from (A) to (D) passing by points (B) and (C). 
(d) The object moves from (A) passing by points (B), (C) and (D) returning back to (A). 


Solution 
Path of object Distance (s) Displacement (d) 
A 30cm „B 
mere LL 
l ' d = AB = 30 cm 
(aà| | | |s=AB=30cm — 
i i In the direction of AB 
D € 
A 30cm „B d=4 (AB)? + (BC? 
' = 4 2 2 
(b)| i Me s =AB + BC = 30 + 20 = 50 cm B0) + (20) 
— = 36.06 cm 
D C tates 
In the direction of AC 
A 3xm ,B | s=AB+BC+CD 
= dz AD = 20 em 
(c) $ | 230420430 — 
In the direction of AD 
D 30cm C = 80cm 
A 30m ,B | s=AB+BC+CD+DA 
i| E 
(d| & gS | =30 +20 +30 +20 d= zero 
D 3xm C = 100 cm 


[Example Ej 


An object moves in anticlockwise direction along the circumference of a circle of radius 
2 cm and center c. Find the distance and the magnitude of the displacement covered by 


the object when it moves: 


(a) i revolution. 


(c) i revolution. 


(b) i revolution. 


(d) a complete revolution. 


= 
= 
> - 


Solution 


Path of object Distance (s) Magnitude of displacement (d) 


oN 1 From Pythagorean theorem: 
fo s=- (2nmr) - 
()| (.— Be : 

4 


x2x 2 


CN nion 
(b) 22 
E F. -dxix 2 x2=4 om 
s- i (2 mr) From Pythagorean theorem: 
(c) + 
2$x2x B x2- em [de Yo? +? = 72 r=242 em 
[s= 2 ar d = zero, because the body returns 
(d) 2 88 its starting poi 
| sO E x= S cm to its starting point. 


What | the distance covered by the body is 44 cm, what will be the number of 


revolutions made by the body? 


r- From the previous example, we conclude that when a body moves in a circular path, then: ~ 


(1) The magnitude of its displacement when it moves i revolution 


= The magnitude of its displacement when it moves E revolution 
(2) Its displacement when it moves i revolution # Its displacement when it moves 
revolution, because the direction of the displacement when the body moves 
revolution is different from the direction of the displacement when it moves 


revolution. 


Po RI 2o 
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[Example Q 


The opposite graph represents the relation between the d (cm) 


magnitude of displacement (d) and the distance (s) for 
a body that moves in a circular path to complete one 
revolution, so the radius of this circular path is 


(8)3.5 cm (57 cm 0 22 2108 
© 22 cm (d) 44 cm 
Solution 

Q, Clue 


When a body that moves in a circular path covers half its path: 

* The magnitude of its displacement = Diameter of the circular path (Maximum value for 
the displacement) 

» The distance covered by it = Half the circumference of the circular path 


- At the maximum value of the displacement, the body covers half the circular path. 
2 

SSEAD sme 

“r=7em 


. The correct choice is (b). 


b Test yourself 


Choose the correct answer: 


Comme 
The opposite figure represents a body that moves from point A to 
point B then it moves in a circular path of center A to complete one 
revolution, so which of the following graphs represents the relation B 
between the magnitude of displacement (d) of the body from point A 


and the covered distance (s) by it? 


d d 


d d 
@ 


UNIT 


| Representation of vector quantities | 


© The vector quantity (such as force or displacement) is represented by a directed E 
straight segment ( —» ) whose base is at the starting point and its tip is at E 
M 
the end point where: EKB 
e Its length is proportional to the vector magnitude. Ende = 
e The arrow direction points to the direction of the vector quantity. point E S 
Start 
e The vector quantity is denoted by a bold letter (A) or a letter Vectoy, Fd point 
tagged by a small arrow which always refers to the right side (A). 
[| Some basics of vector algebra 
m Equality of vectors 
The two vectors (A = B) The two vectors (A z B) are not equal 
are equal when they have: when they have: 
* The same magnitude. e Different directions (o) * Different magnitudes 
* The same direction (even if they (even if they have (even if they have 
have different starting points). the same magnitude). the same direction). 
Bd x LEE a 
I-A ———Le- 
E -—— > ——— 
B B B B 
EB Negative vector 
* Vector — A has the same magnitude of vector A but in | jal. 
the opposite direction. = 
Lagi 
Ne 
E The product of a constant magnitude by a vector 
e Vector 2 A is a vector that has double the magnitude of vector A [Al | 
and has the same direction, while vector — 2 A is a vector that "rd 
has double the magnitude of vector A and its direction is in the i 
opposite direction of vector A. 2A 


— s] 
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@ Test yourself . -— — am 
, B 
| Choose the correct answer: 


| El Two bodies move along the circumference of the circle shown in 


the opposite figure, then the displacements of the bodies become a P 
equal and also the distances covered by them when ............. : 
D 
The path of the first body The path of the second body 
e ABC BCD 
(b BC AD 
(c) BCD DAB 
@ DC DA 
E The opposite figure represents three vectors, so the vector A [A], | 
equals ? 
$28 9-15 E 
©2¢ @-4+¢ c 


Vector algebra } 


© The mathematical operations are performed on the vector quantities in a different way from 
that on the scalar quantities and this type of operations is called vector algebra. 


Addition and 
subtraction of vectors 


Vector algebra 


| Resolution of a vector | Product of vectors | 


(Scalar (dot) product J | Cross product } 


m 
= 
> 


| First | Addition and subtraction of vectors Pete 


© Two vectors can be added (the resultant of two vectors) by two methods: 
l First method 


A 

If there is an angle between them 0 where (0° < 0 < 180°), rad 
then their resultant can be found by drawing a parallelogram 

as follows: B 


(a) Move one of the two vectors without changing its 


zi 


direction or magnitude, to make the two vectors 


have the same starting point. d: 


(b) Draw two sides that are parallel to the vectors 
A and B to complete the shape of parallelogram 
where the diagonal represents the resultant vector 
C that has a direction from the starting point of 


the two vectors to point E. 


l Second method 


© If there is an angle between them 0 where: 


[ @=0° (They are in ] [ @ = 180° (They are in | |. 0° <6 < 180° 


the same direction) | two opposite directions) | 


A A 
ol i e es 
B | JB 
E pel i a 


2l 


Their resultant can be found as follows 


(a) Move one of the two vectors without changing its direction or magnitude to make 
the end point of one of them at the starting point of the other. 


ae B a 
=a 
A 


(b) Join the starting point of vector A with the end point of vector B. so the vector C will 


Chapter 2 


represent the resultant vector which has a direction from the starting point of A to the 
end point of B. 


Enrichment information 


* The magnitude of the resultant of two vectors A and B that has angle 9 between them is 
calculated from the relation: C^ = A? + B? + 2 AB cos 6 


| If the angle between the two vectors | 


Y 
0=0° 
C=A+B 


Y 
6 = 90° 
C-YA +B? 


Y 
8 = 180° 
C=A-B 


[Nlote : 


A+B=B+A=C 


* The addition of vectors is characterized by commutative property where : 


The starting point of 
vector A is at the end 
point of vector B 


The starting point of 
vector B is at the end 
point of vector A 


l Subtraction of two vectors 


© Subtracting the two vectors A and B is 
equivalent to the addition of the two vectors 


A and — B as shown in the opposite figure. 


yya Lan leI GES) cated el yall 
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Ç Test yourself  — " BL... 


Choose the correct answer: 


| In the opposite figure, there are two vectors 


A and B. So, which of the following choices Pa 
represents the resultant C for the two vectors? 


©) (b © @ 


| Finding the resultant (net) of two perpendicular vectors 


The resultant of two perpendicular vectors of the same kind A and A, is found by two methods: 


1 | Graphically: 


1. Draw a horizontal line (ab) on the graph paper 


to represent the first vector (A, ). 

2. Perpendicular to (ab) at the point (a), draw a vertical 
line (ad) to represent the second vector (Aj). 

3. Complete the rectangle abcd. 


4. Join the diagonal (ac) to represent the magnitude and 


the direction of the resultant (A). 


5. Measure the length of the line segment (ac) that represents the magnitude of 
the resultant (A). 
6. By using the protractor, measure the angle 0 (bác) that defines the direction of 


the resultant relative to the first vector (A). 


EB Theoretically: 


1. Find the magnitude of the resultant using Pythagorean theorem for the right angled 
triangle: (ac)? = (ab)? + (be)? 


AR SARSA , 
x y 


2. We can find the angle (8) that is made by the resultant 
vector with the direction of the first vector by the relation: 


— Xs 
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U Applications of the resultant force 


© When two forces or more act on an object (as in the opposite 


The resultant force (F) 


figure), this object will move in a certain direction determined 
by the resultant of the forces acting on the object which is called 


the resultant (net) force (P which is defined as follows: 
Resultant force (F): 


It is a single force that produces the same effect on an object 


as that produced by the original acting forces. 


Application 


If two forces of magnitudes 300 N and T E 45s 


Weight of the body 


400 N act on a car in the same direction, z 


b— ——500 m. 


the car will move a certain distance 
during a certain time. 


If the two forces is replaced by a force 

of magnitude 700 N, the car will move e am 5 
the same distance during the same time i o 
as in the first case when it was affected 


by the two forces. 


This means that: The 700 N force makes the same effect on the car as the two forces 
300 N, 400 N, therefore it is the resultant (net) of these two forces. 


Example 
If there are two forces; one of them acts in the direction ne 


of x-axis (F — 4 N), while the other acts in the direction 
of y-axis (. F, =3 N) as shown in the figure, then: 


(i) The magnitude of their resultant equals ............. " 


@IN ®3N 
©5N @7N 

(ii) The angle made by the resultant force with the positive direction of x-axis equals ............. . 
@s0.91° (56223* © 54.13 (d) 36.87* 


s 
z 
— 25 


| Solution 
(i) Complete the shape of parallelogram. A rectangle is obtained since the two forces are 
perpendicular to each other. Thus, the diagonal represents the resultant F as shown. 


Applying Pythagorean theorem: 
2 p.p 
Fs F + Ls 


F- FEE ic9- 25-5N 


— 


-. The correct choice is 


F, 
(ii) tan 8eg- ES 


| 8 = 36.87* 


~. The correct choice is (d). 


the direction of the force B, is reversed, will the magnitude of the resultant 


of the two forces F and E change? 


-> Guidline 
* To find the resultant of some vectors (such as forces), we follow the next steps: 
(1) Calculate the resultant in the horizontal and the vertical directions: n 
F,-F,-F, 
B,-E,-F, Hi3— unen] — —3À5 f 
y 
(2) Calculate the resultant force (F) of the two forces Fo RE: F, 


2 2 
Fz4 EE F,-F,-F, 


(3) Calculate the angle between the resultant force (F) 
F 
and the horizontal: tan 0 = Y 
x 


F,-F,-F, 
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The opposite figure represents 

a body that is affected by some 

forces, so the net force that acts LSF 
on the body is ............. : 

(a) F in the north direction 


(b) 2 F in the west direction 


(c)0.5 F in the north direction 
@ 0.5 F in the west direction 


Solution 


equal in magnitude and opposite in direction, 


* The two forces that are shown in red color are | 


so their resultant = zero flo 


* The two forces that are shown in green color As 
are also equal in magnitude and opposite in K 


direction, so their resultant = zero 


opposite in direction where their resultant: 


*. The correct choice 


if of the net force that acts on the body? 


North 


East 


South 


F = 1.5 F — F = 0).5 F in the direction of the larger force in magnitude towards the west. 


“a the force that acts in the north direction is 1.5 F, what will be the magnitude 


* The two forces that are shown in blue color are not equal in magnitude and they are 


$ Test yourself. 
4. Choose the correct answer: 
? : Ey 60N 
The opposite figure represents a body that 
is affected by four forces, so the magnitude 


of the net force on the body is ............. . F.=60N— >F=30N 
@170N (6) 90N l 
(€)80N (d) 50N Ryo 2UN 
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| Second | Resolution of a vector 


© Resolution of a vector is the reverse operation for getting y 


the resultant of perpendicular vectors where a force (F) that 


makes an angle (0) with x-axis can be resolved into two 


F 
perpendicular component along dimensions (x, y); thus: 
8 x 
i (FJ) is the force component in x-axis (Fy) is the force component in y-axis | 
direction (horizontal component) direction (vertical component) 
$3 
4 
| F E | F, 
i 8 i 
x 
Fy 
Adjacent F, Opposite E 


coSs0-.— ——— = — sin 6 = 7———_ = — 


Hypotenuse zx Hypotenuse CE 


e Test yourself [Answered] 


; Choose the correct answer: 


Which of the following figures represents correctly the resolution of vector a? 
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[Example lj 


In the opposite figure, when resolving the force F to its 


vertical component (F XJ and horizontal component (F D 


Š 


then the ratio ( — ) AG cen E 


F, 
@ greater than one (b) less than one 
© equal to one @ can’t determine the answer 
| Solution 


| 
F, =F cos 0 = F cos 30 


F =F sin 8 =F sin 30 


F 
x _ cos 30 

r E 

F, sin 30 Hr 


| -. The correct choice is (a). 


What the force F rotates about the point O by an angle 30? in the anticlockwise 


E 
| if direction, will the ratio (3) be greater than one? 
y 


| Example P 
A man pulls a bag by a rope using a force of 20 N in a direction that 


makes an angle 30? with the horizontal as in the opposite figure, then: 


(i) The component of the force in the x-direction equals ............. " 


@10N (D124N (173N @ 20.8 N 
(ii) The component of the force in the y-direction equals ............. . 

@5N (D ION (6) 17.3 N @20N 
Solution 


(i) Fy =F cos 0 = 20 cos 30° = 17.3 N 
-. The correct choice is (c). 

(ii) E. =F sin 0 = 20 sin 30° = 10 N 
~. The correct choice is (b). 


What | the angle between the force and the horizontal increases to be 45°, which 
if component will have the greatest magnitude? 


= 
=z 
5 


[Example E 


Hassan starts his motion with Omar from the same starting 
point to reach a soccer playground of rectangular shape as 
represented in the opposite figure. If Hassan covered 

a displacement of 150 m and Omar covered a displacement 


of 120 m, so the area of the playground equals +--+» . 
(41175 m? (5615.5 m? 
© 823.7 m? @ 971.2 m? 
| Solution 
Q, Clue 


We can find the length and the width of the playground 
| by resolving the displacements of Omar (A) and 
| Hassan (B). 
b = A cos 30 — B cos 50 
= 120 cos 30 — 150 cos 50 = 7.5 m 
(, =B sin 50 — A sin 30 
= 150 sin 50— 120 sin 30 254.9 m 
The area of the playground = tt =7.5 x 549 = 411.75 m? 


Le— B sin 50 —& 


| Asin30 | 


~. The correct choice is (3). 
A 


O Test yourself. 


¿ Choose the correct answer: 

NI displacement of a person is 3.1 km in the northern 
west direction as in the opposite figure, then the distance 
that should be moved by the person from his starting 
point to the north (s,) and to the west (s J to reach 

the same destination equals ............. . 


1 


I B cos 50 ~= 


— A cos 30 —9 


(s) (s) 
@ 2.19 km 2.81 km 
® 2.19 km 5.21 km 
© 131 km 2.81 km 
@ 131 km 521 km 
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[2] A car moves 100 m in the east direction then 200 m in the northern west direction 
at an angle of 45°, so the magnitude of the total displacement of the car is 
approximately ............. x 


@ 135m ® 141 m (€ 147 m @ 158m 


© There are different forms of finding the product of two vectors: 


[1| Scalar (dot) product 


* The dot product of two vectors A and B is given by 
the following relation: 


dE TUTTO) ETUR T À 
and it expresses | / Itis the magnitude of \ 


| 


It is pronounced “ 


the scalar product operation \ vector B 


A a 
hE =A BoB 
p od 


vector A the vectors A and B 


| Itis the magnitude of | [ It is the angle between ) 


* The scalar product of two vectors is a scalar quantity. 


If the angle between the two vectors Kand Bis: 


6=0° 
(The two vectors are parallel) 


6 =90° 
(The two vectors are perpendicular) 


| 
Then 


B=AB cos 0 


=AB cos 90 
= 0 (vanished) 


>| >| 


= AB (maximum value) 


[Note : 


e The scalar product is a commutative operation: 


Ore eye [oA Hu ALI) ot euis yall 97 


E 
= 
> 


EH: - 
There are two vectors A and B where the angle between them is 0, then the scalar 
product of the two vectors has a larger value when 0 is +--+ + 
30° (B)45* 
(c) 60* @ 15° 


Solution 


vA. B-ABcos0 

++ cos 30 > cos 45 > cos 60 > cos 75 

7. The correct choice is (a). 

What. the angle between the two vectors is 45? and one of the two vectors rotates 
by angle Ọ so that the scalar product of them decreases to its half, what will 

be the value of  ? 


(Exampie 1 


The two vectors A and B have magnitudes 3 units and 4 units respectively and their 
scalar product is 12 units, then the angle between the two vectors is 


(a) 0* (b) 45^ (c) 90" @ 180° 


Solution 


A . B =AB cos 0 

1223x4cos 0 " 4 cos 0zI 

^ 020* 

<. The correct choice is (a). 

the scalar product of the two vectors A and B is — 12 units, what will be 
the angle between the two vectors? 


[Example E 


The two vectors A and B have horizontal components of 2 units and — I unit 
respectively and vertical components of 3 units and 2 units respectively and the 
scalar product of the two vectors is 4 units, then the angle between the two vectors 
is approximately 


@) 30° (b) 60° © 90° @ 180° 
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Solution 


- The magnitude of vector A: 
A=] AtA? =V GP +GP -13 units 
- The magnitude of vector B: 
B= B2+ B? -VC 1? oy. ads units 
A.B - AB cos 6 
4 =i3 x 5 cos 6 
-.02 6026? = 60° 


~. The correct choice is (b). 


What the horizontal components of the two vectors A and B don't change and 
if their vertical components change to be 2 units and — 1 unit respectively, 
what will be the scalar product of the two vectors? 


Ç 

: Test yourself - [45:555] 
Choose the correct answer: 

There are two vectors x and y of the same type that have magnitudes of 3 units and 4 units 
respectively and the magnitude of their resultant is 5 units, then the scalar product of these 
vectors is ........... è 


(à) 12 units (b) 6 units © 5 units (o 


B Vector (cross) product 


al 


* When multiplying the two vectors A and B 
(vector product), the result will be a third vector 
C which is perpendicular to the plane of both 
vectors A and B. 


>| 
LI 
w] 


UNIT 


* The vector (cross) product of two vectors A and B is given by the following relation: 


It is pronounced “cross” and it ) [* is the magnitude | (Itis the angle between | 
expresses the vector product operation _ of vector A the vectors A and B 


aie i == EY m 
C-A AE -Abdia 
> I Ne 


(Tt is the resulted vector Som) ( It is the magnitude | | It a unit vector perpendicular to D 


the vector product operation , of vector B the plane of both vectors A and B 


If the angle between the two vectors Aa and Bi is: 


8- 0* 8 = 90° 
(The two vectors are parallel) (The two vectors are perpendicular) 
Then 
A»B=ABsin0n AAB =ABsin90n 
AaB 0 (vanished) A»B=ABn (maximum value) 
—íá 


The vector product of two vectors is a vector quantity of a direction that is determined by 
using the right hand rule. 


U The right hand rule mium 


© Usage: a 
To determine the direction of the vector product C of two vectors A and B. 
© How to apply? 
1. The fingers of the right hand are placed in the direction of the first vector: 


2. The fingers of the right hand are moved from the first vector towards the second vector 
through the smallest angle between them (8). 


3. Then, the thumb points to the direction of the vector that represents their vector product. 


© Example (1): In case of: 


m 
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© Example (2): In case of: 


From the previous examples, we notice that the vector E that is the vector product of (B ^ A) 
has the same magnitude of vector C that is the vector product of (A ^ B) but they are opposite 
in direction. 


[Wotes : 
(DAABeBAA 
(2A^Bs-BAA 


(3) The scalar product of two vectors equals the magnitude of their vector product when 


the angle between the two vectors is 45°. 


[Example E] 


If the magnitudes of two vectors Aand Bare A = 5 units and B = 10 units and the angle 
between them is 60°, then: 


(i) Their scalar product equals ............ . 


(à) 15 units (b) 20 units © 25 units @ 30 units 
(ii) The magnitude of their vector product equals ............ s 

(3) 43.3 units (b) 57.8 units © 83.6 units (d) 91.5 units 
Solution 


(i) A. B= AB cos 0 
=5 x 10 cos 60° = 25 units 
~. The correct choice is (c). 


UNIT 


(i) A AB-ABsinOn 
=(5 x 10 x sin 60°) n = 433 n units 
-. The correct choice is (a). 
the angle between the two vectors is 30°, which product for the two vectors, 


the scalar product or the vector product will be zero and which of them will 
be maximum? 


| Example P 
If the magnitude of the vector product of the two vectors Aand B equals double their 
scalar product, then the angle between the two vectors is - 
@ 30.31° © 45.32° © 26.16° @ 63.43° 


Solution 
[An Bl=2(A.B) 


AB sin 0 = 2 AB cos 0 
sin @ 
cos 0 


s. 026343? 


2 “tan @=2 


^. The correct choice is (d). 


8 
€ Test yourself. - answered) 
Choose the correct answer: 
EB Two vectors A and B has magnitudes 3 units and 4 units respectively. If the magnitude 
of their vector product is 12 units, then the angle between the two vectors is ............ + 
o ® 45° (€) 90^ @ 180° 
Ø There are two vectors of the same kind x and y where the angle between them is 180°, | 
so which of the following mathematical operations should equal zero? 


Gies Ory ORS Ox | 
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Questions on 


Scalar and Vector 
Quantities 


The questions signed by 3 are answeredin detai. | ®Understand @Apply es Higher Order Thinking Skills | 


| First | Multiple choice stions Interactive test 


Scalar quantities and vector quantities 


o Which of the following sentences describes a fundamental scalar quantity? 
(b) A girl moves a displacement 80 m to east. 


(a) The weight of a man that is 800 N. 
(c) The kinetic energy of a car that is 500 J. (@) The mass of a piece of iron that is 60 kg. 


C2) From the examples of the fundamental vector quantities, ===- 
w the acting force on a body moving to east 
(b) the acceleration of a body moving to north 


(c) the mass of a static body @ the displacement of a moving body 
Which of the following sentences describes a derived vector quantity? 


(a) The temperature of a body that is 37°C. 
(b) The displacement of a body which is moving to west that is 50 m. 


(c) The velocity by which a body moves to east that is 2 m/s. 


(d) The kinetic energy of a body that is 10 J. 


o A rat climbs up a distance of 4 m on a wall to search for food, then returns to its 
^ starting point on the ground, so its displacement equals = : 
(a) 16m (8m (4m @ zero 
[5) An athlete covers a displacement of 250 m to east then returned start 250m 
^ 100 m to west as in the opposite figure. Thus, End 
(i) the distance covered by him equals «+. ToU 
(c) 150 m @ 100m 


(a) 350 m (b) 250 m 


(ii) the displacement of the athlete is «+--+ 
GD 350 m to east (b) 350 m to west 


Q 3 An object has moved from position A to position B 
^ then it changed its direction to reach position C as shown 


(© 150 m to east (@ 150 m to west 


in the opposite figure, then: 
(i) The covered distance equals +--+. 


(@ 14m (b 12m 
(2m 


(c) 10m 


i 
z B e Understand O Apply Higher Order Thinking Skills 
= s 


(ii) The displacement of the object equals ~- 


(a) 14 m in the direction of AC (b) 14 m in the direction of CA 
(c) 10 m in the direction of AC @ 10 m in the direction of CA 
(iii) The distance and the magnitude of the displacement when the object returns to 
position A through the same path are =- respectively. 
G0 14m, 28 m (b) 28 m, 14 m (c)28 m,0 (d) 14 m, 0 

@ Æ The opposite figure represents the motion path of a body fs 

^ along the perimeter of a regular polygon. If the length of A ig 

each side of the polygon is 10 m, then: 


He E 
The displacement of the body equals +-+- E g^ 


EN : Em dE 
70 m in the direction of AH (b) 70 m in the direction of HA 


(c) 10 m in the direction of AH @ 10 m in the direction of HA 
(ii) The distance covered by the body equals 
(2) 70 m (b) 60 m 


(©) 20m @10m 


(3) 3& In which of the following cases, the displacement has the largest magnitude? 


Sm 3m 12 p m 

5m wu t 
T FN (e D 
@ ® © © 


%Æ In the opposite figure, there is a car moving in a curved dim. — i. 
road. If the total displacement of the car is 2 km, then the 


distance moved by the car might be 


@ 3000 m 
(c) 1.5 km 
© Æ A rubber ball fell from 50 cm high and kept @ S0ém 
" bouncing along a vertical path as shown in e Wim 
the opposite figure, then: e 10 cm 


(i) The total distance covered by the ball equals «+--+ * 


(a) 180 cem (b) 130 cm 
(c) 120 cm 


(d) 90 em 


(ii) The displacement of the ball equals 


a) 50 em downwards 


c) LO em downwards 


D) 30 cm upwards 


(d) 20 em upwards 


104 


Questions on 


** the displacement (d) and the time (t) for a body that 
moves in a straight line, then: 


(i) The total distance covered by the body equals -- 
Go l0 m (bj 6m 
)2 m 


©4m 


(ii) The displacement of the body equals --- 


6m ©4m @2m 


(a) 10m 


Æ The opposite graph represents the relation between d(m) 
the displacement and the time for a body moving in 
a straight line, then the total distance covered by 


16 


the body during the 10 s equals -+ " 12 

@o 8 

@®8&m 4 

(c)l6m 

- P mca mr cm a 
(d) 24 m 


®© A body moves along the circumference of a circle of radius r. If it completes two 


^ revolutions, so the magnitude of its displacement is «+--+ 


(d 2n 


(a) zero Or 


Q The magnitude of the displacement of a body moving along the circumference of a circle 
^ whenitcompletes i of a revolution is ---------- the magnitude of its displacement when 
it completes i of a revolution. 


(@ half (b) 3 times © equal to (D one third of 


(5 Æ The opposite graph represents the relation between — am) 


** the displacement of a body that moves in a straight 
line and the time, then: 
(i) The total displacement of the body is «+--+ - 
(a) 50m (5)—50 m 

-10m 


t(s) 


(d) 


(ii) The total distance covered by the body is --- 


(a) 50m (b)- 50m (c) I0m @-10m 


[16] Æ An object moves along the circumference of a circle of radius Tt cm, if the object 
covered i of a revolution, then the magnitude of its displacement will be - 
(2) 24 xt cm (p) 2zt em (c) t4 2 cm @ 0.75 zt cem 
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[177 Æ An object moves along the circumference of a circle of radius r. The ratio between 


*. 
a revolution is 


Gon (52x ( 


@) 


nja 


the distance covered by it and the magnitude of its displacement during i of 


d 
KG 4 


® Æ An object moves along the circumference of a circle of diameter 4 m, then the covered 


(i) One revolution are ---------- : 


distance and the magnitude of the displacement when the body completes: 


Distance Magnitude of displacement 


@ 


0 


® 


0 


8m 


8m 


(ii) 1.75 revolutions are -- 


Distance Magnitude of displacement 


22m 


242m 


© 


22m 


© 


943m 


( 


¢ 


943m 


(191 Æ In the opposite diagram, a person has moved from 
^ point A to point E passing by the points B, C and D 
through the shown path, then: 
(i) The displacement of the person equals --..------ 
@ 100^[2 m in the direction of AE 
(©) 4012 m in the direction of AE 
(c) eo12 m in the direction of CE 
@ 200 m in the direction of AB 


(ii) The distance covered by the person equals ---------- - 


@ 200 m (5) 160m © 1004/2 m 


D40mE 


120) Æ The opposite graph represents the relation between 
** the displacement (d) and the distance (s) covered by 

a body which is moving in a circular path, so 

the radius of this circular path is ----------- 

(22m ®lm 


(C'[2m (inm 
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d(m) 


via 


s(m) 


a 
"E 
Em 


& Æ A man walks around a garden along a circular track 
* near the garden wall as shown in the opposite figure. 
If the distance moved by the man from the first gate 
to the second gate is 44 m, then the shortest distance 
between the first gate and the third gate is +--+ 
@88 m (p.44 m 


(c)56m @28m 


Questions on 


@ Æ The opposite figure shows the (distance-time) 
zd graph for a body moving in a circular path of radius r: 
(i) At which point does the magnitude of body's 
displacement equal 2 r? 


@A ®B 
©c @D 

(ii) The displacement of the body when it reaches 

point D equals eee. m. 

(a)2mr (zr Qin: 


@o 


® Æ A boy rides his bicycle starting from point A and moves a distance of 4.55 km to 


°° the east, then he takes a circular path which its center is the point A and he moves in 


Chapter Two 


clockwise direction till he reaches the point B which is located directly at the south of 
point A, after that he moves a distance 1.8 km to north till he reaches the point C, then: 


(i) The displacement of the boy from point A equals ++- : 


(a) 6.35 km in the direction of AC (b) 4.55 km in the direction of BC 
(© 2.75 km in the direction of AC @ 1.8 km in the direction of BC 
(ii) The total distance covered by the boy equals -+-+ + 

@ 13.5 km © 20.65 km 

(6.35 km (3) 2.75 km 


D Æ If a body moves as the path shown in the opposite 
& figure, so the distance covered by the body and 


the magnitude of its displacement are - 


respectively. 


@6m,3 m (7m.7m 
©7m, 5m @7m,4m 


3m 


End 
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Representation of vector quantities 


& The vector A is usually denoted by -++--++ 


li GA (A 


& Æ From the opposite figure, which of the following 


relations is correct? 
@az=b 


@a=-26 


27) The two vectors A and B are equal in the figure «+--+ - 


rj 
A, 


A 
€ 
B 
-— A 


@) (5 


[257 In the opposite figure, which pair from the shown 


. esac soe 
vectors K, L, N and M are equal? 


GK.L 


(291 %Æ In the opposite figure, there are four vectors that 
. fet p 
represent quantities of the same type. So, the vector 


that has the largest magnitude is +--+- : 


@A 
®B 
OČ 
QD 


E 
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Questions on 


Addition and subtraction of vectors 
(30) The ratio between the force acting on the car by the 
^ man in the first case and the force acting on the car 
by the two men in the second case is -++--++ - 
(3) greater than 1 
(b) equal to 1 
(c) less than 1 
@ we should know the distance moved by the car 
in the two cases to determine the answer 


diagram is represented by vector C in the diagram labelled ~- - 


[s c 
@ ® © 


The addition of the two vectors A and B shown in the opposite 


Chapter Two 


& The opposite figure represents two vectors a and b. Which of 
9 n å 
the following figures represents the resultant of subtracting 


the two vectors (b — a)? 


al 
| 
ci 
f 
=| 
bk 
6 T! 
el 
=| 


® Æ The opposite figure represents a group of vectors, 
* so which of the following choices is correct? 


© © © 

tri m my mi 

1l "oo 

"og 

mb + 

w + O 
el 


I 
"" gl 
+ 


© 
s 
>| 


>| 


109 


= 
= m @ Understand GApply & Higher Order Thinking Skills 
=| sce a reae 


D Æ Two forces act on the same body, one of them is F} in the direction of north with 
a magnitude of 9 N and the other is E in the direction of west with a magnitude of 12 N, 
then the magnitude of the resultant of the two forces F equals «+++ ` 


@ 25N ® I5Y2N © 15N @ ISN 


135) Æ Which of the following choices represents the magnitude and the direction of the 
^ resultant of two perpendicular forces F, and En knowing that they have the same starting 
point where F, 2 8 N, F, =6 N? 
(a) 10 N, makes an angle of 36.87° with F, 
(b) 10 N, makes an angle of 53.13° with F, 
(c) 14 N, makes an angle of 36.87° with E, 


(d) 14 N, makes an angle of 53.13? with Fy 


36) Æ The opposite figure represents a body which is affected 


r 
Ed by several forces. Which one of the following figures | 
represents a body that is affected by the same net 2¥ ——_—_—__{__}+——-F 
force? AM 
pr 
p 
1 i 
jr 5 E JF | 
[ FOE L 21 d apo Ag 4r 
F | 
© ® © @ 


137) 3 A ship sails to north at velocity 12 km/h. Due to tide, it gets deviated to west at 
velocity 15 km/h, then the magnitude and the direction of the net velocity of the ship 
equal ss A 
(a) 19.21 km/h, 38.66? in the northern west direction 
(b) 19.21 km/h, 51.34? in the northern west direction 
(©) 9 km/h, 51.34? in the northern west direction 


(d) 9 km/h, 38.66? in the northern west direction 


& Æ Vector A has magnitude 5 units and vector B has magnitude 4 units, then the 


magnitude of the resultant of the two vectors A and B can not be equal to ...... . units. 
1 (b 64 (9 @ 12 
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Questions on 


& Æ In the opposite figure: 


^ Four forces act on a body, So the magnitude of their resultant 
and the angle that the resultant makes with the horizontal are 
teme respectively. 


42 F,63.43° Gs F. 37.577 
425.3757 @15 F, 63 43* 


E 


D 3& In the opposite figure: 
Š Three forces act on a body, so the magnitude of 
their resultant is +--+ : 
@2F (b) 3414F 


ca 2r @5F 


Resolution of a vector 


@ A man covered a displacement A in the eastern south direction, so the figure that describes 


^ the two components Ay and Ay for the vector A is ===- " 
North. North North 


East 


South South 


© 


North 


South 


© 


@ Æ Two perpendicular forces F, and F, act on a body. If the magnitude of their resultant 
^ is 20 N and its direction makes an angle of 45° with the horizontal, then: 


(i) The magnitude of the horizontal force (F,) is =+- - 


@ 1012N 


@52N 


D202 N ®20N ©V2N 
(ii) The magnitude of the vertical force (F,) is =-= - 
y 
(@) 202 N ® 20N © 10V2N 
[43] %Æ In the opposite figure: ii 


Li 
(i) The horizontal component of the displacement 
covered by Superman equals +--+- - 


@sf3m (512m 


(c) 5m @o0 


ES 
E 
Os 


e ^R 
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Horizontal 
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(ii) The vertical component of the displacement covered by Superman equals --------- : 


@sf3m ®sf2m o 


Q Æ A military aircraft had departed the airport, after a while the pilot reported the control 


** tower that the craft is at 215 km away in the northern east direction that makes an angle 


of 22* to east. So, how far was the craft from the tower at this moment in the east and 
north directions respectively? 


(a) 81 km, 81 km (b) 199 km, 81 km 199 km, 199 km — (d) 81 km, 199 km 


[457 Æ The resultant of two perpendicular forces is 10 N 
as in the opposite figure and the magnitude of one of 
them is 8 N, then: 


(i) The magnitude of the other force (F5) equals 
@ 164N ® 36N ©12. @6N 


(ii) The value of the angle (0) is ——— " 


(8) 53.13? (5) 36.86 @ 12.52? 


[46] A force (F) makes an angle 0 with the horizontal, so the horizontal component (F,) of this 
force will be greater than its vertical component (Fy). when e 


(0 0«45^ (p) 02 45" (c) 45^ < 0 « 90° (d) 9 2 90* 


[471 Æ In the opposite figure: 


* BS 
The force F is the resultant of the two 


[45] 3& The opposite table shows how the net force (F,) of two | EN | 7 5 1 | 
Š forces changes as the angle (8) between them changes, then | : 


8 0 | 90 180 | 


the magnitudes of the two forces are 


@4N,3N (5 6N,5N 


[49] Æ Two forces F, = 4 N and F, = 9 N act on a static body: 
[j 
(i) If the two forces are in opposite direction and along the same line of action, 
the resultant of the two forces will be 


G0 13 N in the direction of Fy (b) 13 N in the direction of F, 


(©) 5 N in the direction of Fy @ 5 N in the direction ofF, 
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Questions on 


(ii) If F is in the positive direction of x-axis while F, makes an angle of 100° with 
the positive direction of x-axis, the resultant of the two forces will be --- 


(3) 9.19 N, makes an angle of 74.6° with the positive direction of x-axis 
(b) 9.19 N, makes an angle of 15.4? with the positive direction of x-axis 
(c) 9.8 N, makes an angle of 66^ with the positive direction of x-axis 


@ 9.8 N, makes an angle of 24° with the positive direction of x-axis 


& Æ If the resultant of the two vectors A and Bis Bunt 
^ vector C, which figure of the following figures 


represents vector C? 


B B g € B,C 
60 9 
E. sR z 80 = 
@ 5 (c @ 
Product of vectors 


& If the magnitudes of the two vectors X and B are A = 10 units and B = 20 units and 


? the angle between them is 60°, then the scalar product of the two vectors equals +--+ 
units. 


(a) 200 (5) 100 ©70 (d) 50 


[52) There are two vectors A and B, where A = 8 units and B = 2 units and the angle (0) 
" between them is 30°, then the magnitude of their vector product equals +--+- units. 


OLLE ®5 ©8113 @8 


® The magnitude of the vector product of two vectors vanishes and also their resultant 
** vanishes, if the two vectors are of the same type, have the same magnitude and the angle 


between them is «+--+ 


(a) 180° (5) 90° 45° @0° 


® 3 Two equal vectors of the same type have scalar product of 25 units, then the magnitude 
" oftheir resultant equals -+--+ P 


(ao (b) 5 units © 10 units (d) 25 units 


3 Two vectors of magnitudes 3 units and 5 units have a scalar product of 7.5 units, then 
their vector product equals -+ - 


(8) 15 n units ®© 12997 units © 7.5 n units @ 2.78 n units 
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®© + If the angle between the two vectors A and B is 9, then (A A B) s (B ^ AJ mee 
. —- — — — € 
(@) AB sinOn (@)2 (A.B) (c)2 (A ^ B) @ zero 


& The magnitudes of two perpendicular vectors are 3 units and 5 units. If one vector rotates 
$ " " " c c 
** by 60° in the same plane of the other vector, then the magnitude of the vector product of 


the two vectors will be =- units. 
@15 isa (975 @10 


f the angle between the two vectors X an is 44°, then the ratio between the magnitudes 
\& If the angle bet the t tors X and Y is 44 g! 


* of their vector product and their scalar product is -------- 


(&) greater than 1 (b)less than 1 
(C) equal to 1 @ there is not enough information 


& Æ The opposite figure represents two vectors Xand Y 
** that are equal in magnitude and the angle between them 
equals 90^. Which one of the following operations equals 


zero? 
@X+¥ ®X-Y ©X.Y 
o %Æ In the opposite figure, the scalar product of y 
* the two vectors F and T equals «e " 
(a) 194.07 Nem 118° 
x 
(b)421.69 N.cm vm 
F=328N 
r= 173cm 


(d) 550.58 N.cm 


@ Æ There are two vectors A and B, where the magnitude of vector A is double the 
* magnitude of vector B and the magnitude of their vector product equals 13.5 units while 
their scalar product equals 4S3 units, then: 


(i) The angle between the two vectors equals -+ : 


(a) 90° (b) 60° @©45° @ 30 
(ii) The magnitude of vector A equals +-+- 
2.12 units (b) 2.35 units (c) 424 units (d) 5.58 units 
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Questions on 
[627 E IfF= V ^ B and vector V is perpendicular +y +y 
© to vector B, so the direction of F in the shown i 
two cases is perpendicular to the page and - v xm. | B 
IX: Lk -X +X 
Case (1) Case (2) |E 
(3) into the page out of the page 
(b) into the page into the page d B) 
© out of the page into the page 
@ | out of the page out of the page 
(63) * Ifa. b= a. c. so which of the following relations should be correct? 
4 (Knowing that: 0 is the angle between a and b, @ is the angle between a and c) 


(bsc D cos 0 = cos o 


© b cos 0 = c cos Ó @a=be+e 


Em Essay questions 


?xplain the following sentence: 
® "The magnitude of the vector product for two vectors has its maximum value when 
the angle between them is 0 = 90°" 


e9 In the opposite figure, there are two cars A and B starting Q 9 


^ their motion from the same starting point. Explain why 
their displacements aren't equal although they are equal 
in magnitude. 


9 When does: 
^ (1) The subtraction of two vectors equal zero? 
(2) The magnitude of the vector product of two vectors equal the magnitude of their dot 
product? 


[4 Is it possible for the magnitude of a vector to be a negative value? Explain. 
. 
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First : Choose two correct answers in each of the following 


[17 Which of the following figures correctly represent the resolution of the vector a 
into its horizontal and vertical components? 


=< 


Ə 


e9 A body moves along the circumference of a circle of radius z cm. If the body covers 
o 
i of a revolution, then the «---------- - 


(@ magnitude of its displacement equals ny2 cm 


(5) magnitude of its displacement equals T cm 
d 


(c) magnitude of its displacement equals z cm 
@ distance covered by it equals 3 T) cm 


(©) distance covered by it equals å T? cm 


e Which of the following mathematical relations are correct? 
* 


" @atb=bta Bja-b-b-a Danb=baa 
Sa.b--(b.a) 


o Which of the following mathematical expressions are correct? 
" QA.(G.O ®A.BrQ OAr Bal) 
@A+B+B.6 (€ (A.B) «(BA O) 
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Chapter Two 


[57 Vector À has horizontal and vertical components of 3 units and 4 units respectively and 
^ vector B has horizontal and vertical components of 6 units and 8 units respectively, so 
(3) A — 7 units Œ B = 10 units © A .B=48 units 

EX ^ B | =0 


which of the following relations are correct? 


@A.B=0 


Q The opposite figure represents five vectors of the same magnitude, 
" so which of the following mathematical relations are correct? 


(8) 


@A.B=A.C DA.B=2(A.E) 
@A.D<0 DA.B<0 
QA.E>0 


Second : Choose from the list what suits the spaces 


@ The opposite figure represents the path of a body 
^ along the circumference of a circle of center M and 


radius 7 m, then: A B 
(i) The distance covered by the body when it moves from A 
to B equals «---- (3) --- and the distance covered by the body 
when it returns back again to A equals -— (b) =- + 
(44m l 22m | 14m | 7m 0 } 
ii i H Se eS ee 
(ii) The displacement of the body when it 1A m inthe directionof BA 
moves from A to B equals =» (a) +++ ^ er x5 
and its displacement when it returns 14 m'in the direction oPAk 
back again to A equals «--- (b) - 7 min the direction of BA 
7 m in the direction of AB 
0 
j : 5 9N 
e€9 Tn the opposite figure, if the magnitude of 4 
^ the resultant of the four forces that acts on 
the body equals 10 N, then the magnitude of 
the force F may be (: - (b) SB s 
IN | 3N | 6N | 9N | NJ ' 
F 


9 The scalar product of two vectors is maximum when the angle between them equals 


© c (a) == and the magnitude of the vector product of two vectors is maximum when 
the angle between them equals --— (b) =- + 


( o | 30° | 45° | 60° | 90° | 


ud 


Test on Chapter E Scalar and Vector Quantities P, 


@ 
Choose the correct answer 


o The magnitude of the vector product of the two 
vectors A and B in figure (1) is «+++ of the two x x 
vectors A and B in figure (2). 
E W 


greater than the magnitude of the vector product 

(p) less than the magnitude of the vector product Figure (1) Figure (2) 
(©) equal to the magnitude of the vector product 

(@ equal to the scalar product 


e The following figure represents a group of 
vectors, then vector c equals -+--+ 


@15b 


[3) If the distance covered by a mee moving ina a circular "dig after $ revolution is 22 m, 
then its displacement during + 4 revolution equals --- 
(a) 28m 044m 
@1442m 42812 m 


o In the opposite figure, there are two perpendicular F,=30N 
forces F, and Fy so the value of angle 0 is ---------- 
@ 30° 
(p) 60* 
©45° 
@ 90° 


E. s 
resultant 


FRAN 
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Test on 


[5] The opposite figure shows two vectors A and B which 
have magnitudes of 50 units and 150 units respectively. 


The magnitude and the direction of their vector product 


(A A B) ATE eee and eee respectively. 

(a) 6495.19 units, perpendicular into the page 
(b) 6495.19 units, perpendicular out of the page 
(c) 3750 units, perpendicular into the page 

@ 3750 units, perpendicular out of the page 


Q The opposite figure shows four forces acting on 


a body, so the magnitude and the direction of 
their resultant are +--+ and e respectively. 
(8) 8 N, makes angle 53.13” with the horizontal 
(5) 8 N, makes angle 45° with the horizontal 

(©) 5 N, makes angle 36.87° with the horizontal 
@ 5 N, makes angle 30° with the horizontal 


Chapter Two 


»| 


120* 


=| 


6N 


4N-——] 


8N 


3N 


[7) If the Earth orbits the Sun in a circular path of radius 1.5 x 10! m and it completes 
one revolution every solar year, then the magnitude of the displacement of the Earth 


during three months is -.------- (Neglecting the motion of the Sun) 


G2 x 10! m ® 3x 10! m 
© 242 x 10! m @ 2.12 x 10! m 


Q9 In the opposite figure, the force F is the resultant of 


the two forces F, and Fy, then 


(B F, «F, «F (B F, «F, «F 
© F«F,«F, (d) F, <F<F, 


o If a body moves in the shown path, then the magnitude 


of the displacement and the distance covered by it 


ATE eee and «A respectively- 
@ 50 m, 50 m (b) 50 m, 90 m 
© 90 m, 90 m (d) 90 m, 20 m 


Fy r 
3» 
Py 
stan lm 
g 
a 
End 
s 
20m 


UNIT 


© The opposite figures represent the 
components of the vectors A and 
B, so which of the following figures 
may represent the resultant of the two 
vectors? 


-x 


© 
e 
© 
6 


Answer the following questions 


@ when does X . Y =X .Z? 


@ Which of the following mathematical expressions is right? Explain the wrong 
expressions: 


(D (A+B)+(B.0) 
(2) (A.B) + (B^ C) 


® Find the scalar product of the two vectors shown in the opposite figure. 


25 units 
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Test on 


® The opposite graph of distance versus time represents 
the motion of a body in a circular path of radius R. 
What is the ratio between the magnitude of its 
displacement when it reaches point A and the 
magnitude of its displacement when it reaches 


point B. 


15) The opposite figure shows two vectors A and B. 
where A = 8 cm and the resultant of the two vectors is 


perpendicular to A. Calculate the magnitude of vector B. 


>| 


(16) The opposite (displacement-time) graph describes the 
motion of a man moving in a straight track. If he starts 
his motion from one end of the track, calculate the 
distance and the displacement covered by the man. 


10 20 30 40 50 60 


(9 Vector A has a horizontal component of 4 cm and a vertical component of — 7.5 cm. 


Vector B has a horizontal component of — 2.5 cm and a vertical component of 5 cm. 


FC=A+ B, find the components of vector e. 


t(s) 


Quem 1S) [CALM CES) ou sues walsdi 
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Accumulative Physical Quantities and 
Test on Unit Measuring Units 


Choose the correct answer 


@ Which statement using prefixes of the base unit meter (m) is not correct? 
@1pm=107'? m (5 1 nmz 10? m 
©1Mm= 106m @1Gm=10" m 


e9 The best way to judge the accuracy of measurement is through -+++ 
(a) the absolute error 
(b) the relative error 
© the product of the relative error and the absolute error 


@ all of them 
9€ If the vector product of two vectors A a B. ol hencs A. C= RRS 
@A B 
(c @o 
o If the kinetic energy of a body is given by the relation i my?, then its dimensional 
formula is ee 
@ ML? T (5 ML T? 
(Mr T? (j ML? T? 
99 The vernier caliper is used in measuring === 
G) small masses (b) the distance between cities 
(c) small lengths @ large intervals of time 
Q For the resultant of two vectors to be maximum, the angle between them must be -+ 
(a) 0 (5) 60° 
© 90° @ 180° 
@ If two forces F -4N and F= 3 N acted on a body, then the net force on the body 
ds asa 
@7N ®5N 
©I1N @ between 1 N and 7 N 
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Accumulative Test 


Unit One 


Q If the resultant of two forces has a magnitude smaller than that of the larger force, then 
the two forces are +--+ - 
(a) different in both magnitude and direction 
(b) perpendicular to each other 
(c) having very small magnitudes 


(4) in opposite directions 


9 Which of the following choices describes the opposite figure? 


E 


@ Hassan measured the length of a building by a meter tape, it was found to be (10 + 0.1) m, 


then - 
The type of measurement | The absolute error | The relative error 
@ direct 10m 0.01 
(b) direct 0.1m 0.01 
© indirect 10m 0.001 
@ indirect 0.1 m 10.1 


[Second] Answer the following questions 


@ The atom of gold has a diameter of 0.26 nm and the diameter of its nucleus is 5.6 x 103 pm. 
Calculate the ratio of the diameter of the atom to that of its nucleus. 


@ From the opposite figure: — 
Tf a body moves along the circumference of the circle 
from point A to point B, calculate the covered distance \ 
and displacement by the body. NIE 


UNIT 


® If x =(5+0.1) m and y = (7 + 0.2) m, calculate: 


dX 2 
@y (b)x+2y 


® Cylinder of radius 5 cm and height 20 cm, is made of iron of density 7800 kg/m?, find: 


(a) The volume of the cylinder in nm?. 


(b) The mass of the cylinder in mg. 


[157 An aircraft had departed the airport. After a while, the pilot reported the control tower 
that the craft is at 325 km away in a northern west direction that makes an angle 35? to 
west. How far was the craft from the tower to the west and to the north? 


D Two equal magnitudes of perpendicular forces IF, |= |F | act on an object. If their 
resultant has a magnitude of 35 N and makes an angle 45? to y-axis, find: 
(a) The magnitudes of F} and F5. 


(b) The dot product and the cross product of the two forces. 


(9 Calculate the absolute error in measuring the area of a room, if the relative error in 
measuring it is 0.04 and the actual area is 45 m. 
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Exercise From the Questions 
on Unit of the Previous Year Exams 2 


hoose the correct answer 


[17 If the dimensional formula of a physical quantity is MLT 


^, then the physical quantity 


is 


(a) velocity (b) acceleration © density @ force 


e9 Two vectors X, Y the angle between them is 0 , then (YAX) equals v 
(a) zero (5) XY cos 0 © XY @XYsinon 


9 A group of students measure the velocity of a moving body, which of these measurements 


is more accurate? -- = m/s. 
© (350 + 20) (5) (840 + 15) 
(c) (335 x 10) @ (320 + 10) 


[4 If the relative error in the measurement of the mass of a box is 1.6% and the absolute 
error in this measurement is 0.4 kg, then the mass of the box is ++- 


@4kg (b) 25 kg 
© 400 kg @ 0.25 kg 
9 Candela is the measuring unit of -+--+ 
(3) amount of matter (b) intensity of sound 
(c) electric current intensity @ luminous intensity 


Q9 If the two physical quantities A and B have different dimensions, which of the following 
mathematical operations has a physical meaning? 
@A+B ®A-B 
QA- 4 @AB 


@ An object moves along the circumference of a circle of radius r, the ratio between the 
distance covered by it and the magnitude of its displacement during i of a revolution 


QxY2 


[57 Two vectors F, and E are perpendicular if F, is double vector Fy, so the angle 0 between 


the resultant vector and x-axis equals 


@ 6343* 


9 Which of the following is an example of a quantity as defined in Physics? 
55 


@ 5 kilograms 


(101 Which of the following sentences describes a fundamental scalar quantity? 
(1) The weight of a man is 500 N. (b; A girl moves a displacement 20 m to east. 


(c) The kinetic energy of a car is I00 J. (d) The mass of a piece of iron is 30 kg. 


| Second] Answer the following questions 


@ In the opposite figure, an object is acted upon 
by a force (F) as in the figure. Find: 


(a) The horizontal component (F,). 


(b) The vertical component (Ey. 


@ 1f x = (5 +0.1) cm and Y = (7 + 0.2) cm, calculate (Y- X). 


13) A vector V of 16 units makes an angle of 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


Q When does the dot product of two vectors = zero? 
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Exercise on 


[151 If the force of viscosity (F) that acts on a ball of radius (r) which falls in a liquid of 
viscosity coefficient (n) is given by relation; F = 6 Jt 1 rv, 
where (v) is the uniform velocity of the ball, find the measuring unit of the viscosity 


coefficient (n). 


®© Give reason: The platinum and iridium alloy is used in making the standard meter. 


© In the opposite figure, an object is acted 
upon by two perpendicular forces F, and 
[0 so what will be the net force (F)? 


Unit One 
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it Two 


Un 


Motion in a Straight Line. 

Lesson One | Motion and Velocity. 
Chapter 1 Lesson Two | Acceleration 

» Test on Chapter 1 


Motion with Uniform Acceleration. 
Lesson One | Equations of Motion 
Chapter | 


Lesson Two Applications of Motion with Uniform 


Acceleration (Free Fall - Vertical Projectiles) 


Lesson Three | Follow Applications of Motion with Uniform 
Acceleration (Two Dimensional Motion) 


> Test on Chapter 2 


Force and Motion. 
> Test on Chapter 3 

Chapter 3 » Exercise on Unit 2 from the Questions of the Previous Year Exams 
» Accumulative Test on Units (1 & 2) 


By the end of this unit, the student should be able to: 


Chapter 1: Chapter 2: 
Define the concept of motion in Deduce the equations of motion 
a straight line. at uniform acceleration. 
Identify the types of motion. Identify the motion of objects under free fall. 
Plot and explain the different graphs that Conclude the motion in two dimensions 
represent the relationships: (displacement such as projectile motion 
~ time) and (velocity-time). Design an experiment to determine 
Differentiate and compare the types of the free fall acceleration 
velocity. 
i Chapter 3: 


Inquire, analyse and explain the 


graphical representations related 
to linear motion. Explain the action - reaction coupling. 


Define the concept of force and inertia. 


Vehicles have 


Speedometor 


Chapter 


Motion and Velocity 


Lesson One 


The concept of motion is related to the change in 

the position of an object relative to another static object 
(reference point) as time passes, then when the position of 
the first object changes relative to the second object (static) 
s, we can say that the first object is moving. 


as time pass 


The motion of an object can be represented by: 
taking a series of successive photos in equal intervals 
of time and by putting these photos in one photo, we 


get a pattern that shows the sequence of motion which is called 


Static object 


Enrichment information 
For simplicity, any body is treated as a point, neglecting by that the internal structure, 
the volume and the geometrical shape of the body even if this body is a person or a galaxy. 


l 


fos 
Translational motion Periodic motion 
> It is the motion which is characterized by > It is the motion that repeats itself over 
| having a starting point and an end point. equal intervals of time. 
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Chapter 1 


> Motion in a straight line (the simplest 
type of motion, it may be horizontal, 
vertical or on an inclined plane): 


Vises 


For example: 
- The train motion. 
- The motion of 

a ball sliding on 

a horizontal plane. 
> Projectile motion: 
For example: The motion of a projectile 
which is projected from the nozzle of 
acannon. 


Examples 


P Vibrational motion: 
For example: 

- The pendulum motion. 
- The motion of the 


strings of the musical 

instruments. 

> Circular motion: 

For example: 

- The motion of the Moon around the Earth 
during a month, 

- The motion of a mass which is tied to 
a thread and moving in a circular path to 
complete one revolution or more than one 
revolution. 


Which of the following choices represents tra 


nslational motion? 


(à) Simple pendulum motion during 10 complete vibrations. 


(b) The Earth's motion around the Sun during 


3 years. 


(c) The apparent motion of the Sun during 4 hours. 


(d) The Moon's motion around its axis during 


| Solution 


one lunar month. 


- The choices (à), (b). (d) represent periodic motions because each of them repeats itself 


over equal intervals of time. 


- The choice ©) represents a translational motion because the apparent motion of the Sun 


-. The correct choice is (c). 


is due to the rotation of Earth around its axis that is repeated every 24 hours. So, after 
4 hours the Sun will be translated apparently at the horizon from one point to another. 


Lesson One 


e 
= 
2 


ç Test yourself 


Determine the type of motion of each of the following bodies: 


El The motion of the planets 
around the Sun. 


The motion of a box 
which is sliding on 
an inclined plane. 


mm 


EJ The motion of electrons 
around the nucleus. 


E The motion of a mass 
which is attached to 


B The motion of a bullet 
which is fired from the 
nozzle of a pistol. 


(3 The motion of the blades 
of a fan. | 


Now we will study some concepts which are related to the motion in a straight line such 


as velocity and acceleration. 


| Velocity (v) 


* If a car moves to cover a distance in a certain 


direction (displacement) Ad in time interval At, 


the motion of this car can be described using 


different physical concepts such as speed and 


velocity as follows: 
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Chapter 1 


© The difference between the speed and the velocity of a body: 


9 (2) 


Speed Velocity 


P The distance moved by the object per unit > The time rate of change in the displacement 
| of time. | of the object. 


> Scalar quantity; defined by its magnitude Vector quantity: defined by its 
only. magnitude and direction. 


> Always positive. > Positive in a certain direction and negative 
| in the opposite direction. 


The unit of measurement in the SI system is m/s and its dimensional formula is LT. 


Example 


- Assume that: —— 


The east direction is | 
| the positive direction. | 
Lor] 


In the previous figure 


> The two cars © and (9 move with The car © moves with velocity 
a speed of 60 km/h. + 60 km/h in the east direction. 
—————— 


The car (9 moves with velocity 
| — 60 km/h in the west direction. 
Mr 


r Nlotes : — 


| (1) When we study the motion of a body, we assume that a certain direction | 


is the positive direction of motion. If the body moves in this direction, 
its velocity will be positive and if the body moves in the opposite 
direction, its velocity will be negative. 

(2) If the body moves in a straight line in a constant direction, the magnitude of its 
displacement will be equal to the distance covered by it. So, the magnitude of 
the body’s velocity will be equal to its speed. 
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Lesson One 


Pa 
= 
> 


| ypes of velocity 
Oo 


Uniform (constant) velocity 


b The velocity by which the object moves 
through equal displacements in equal 
intervals of time, where the object moves 
at a velocity of constant magnitude in one 
direction (straight line). 


(2) 


Non-uniform (variable) velocity 


The velocity by which the object moves 
through unequal displacements in equal 
intervals of time, where the velocity changes 
its magnitude or direction or both of them. 


Motion diagram (The arrow represents the velocity vector) 


(The magnitude of velocity is constant and 
the body moves in constant direction) 


> A car is moving as shown in the figure 


ec ee e. 
(The magnitude of the velocity is variable 
and the body moves in constant direction) 


oF, 


Z 


* 


(The magnitude of the velocity is constant and 
the body changes its direction of motion) 


Example 


> A car is moving as shown in the figure 


according to the data given in the table according to the data given in the table 

below: below: 

INT M Oa 4 4 ae 
d(m) © e=—10 —-«——10 ——9— 10 se d(m) " ««—-2—99—4—— — 6 

f dem) | 0 | 10 | 20 |30 | 40 | 50 (am | 0 | 2 | 6 | 12| 20] 30] 
[ t fol 1]2]}3f4]s] | [ew [o|1:1|2|s| 4|) 
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Chapter 1 


From the previous table, the velocity can be determined from the relation: v = 


The velocity has a constant magnitude 


At 
| 20 
teros 2 m/s 
6-2. | 
v2= 9-7 = 4m/s 
" | 
12-6 
V3773—5 = 6 mis 
: | 
20-12 
V4 T "4-3 8 m/s 
| 
30-2 
v 230720 10 m/s 


The velocity has a variable magnitude 


Y 
| 


Graphical representation 


When plotting the relation between the displacement (d) on the ordinate (y-axis) 
and time (t) on the abscissa (x-axis) , We get: 


Lesson One 


A straight line A curve 
d(m) d(m) 
60 30 
50 25 
40 }~-----4---------- 20 (B) 
30 Ad 15 
20 [7-55 r | 10 
] | (A) 
10 H 1 5 
i | 
$a 2 a x x9 o € 3 4 se 
P The slope of the straight line gives > The slope of the tangent drawn to the curve 
the magnitude of the uniform velocity at any point gives the magnitude of 
at which the object moves: the instantaneous velocity of the object 


at this point: 


Ad = 
Slope = v = Ay = a =10 m/s - The velocity of the car at t= 2 s 
^d, 10.5-2 
MEG NEN iet 
a : un | Spent A) va =a SSSA 4.5 m/s 
EST Tee 3 - The velocity of the carat t = 4 s 
i Ad 
You ean reviss how to calculate the slope | Slope at (B) = v, = muc 
of a straight line from section (8) page (17). | At, 
——— . 265-125. 
7748-32 ^ 8.8 m/s | 
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UNIT 


A straight line parallel to 
the horizontal axis 
v(m/s) 
n 
12 


10 


[5 


ts) 
=r a 3 * a 


[Nlotes : = 


parallel to the time axis (Slope = 0). 


from this point (d) and time (t) becomes: 


d(m) 


t(s) 


The object is moving with 
uniform velocity. 


(2) If the object was moving towards a fixed point (reference point), 


When plotting the relation between the velocity (v) on the vertical axis 


and the time (t) on the horizontal axis , we get: 


A straight line inclined 
to the horizontal 


| Area =vt 
A sd 


The area under any part of the (velocity-time) curve represents 
the displacement of the body during this interval 


(1) The graphical relation between the position (x) of the body and x(m) 
the time (t) for a static body is represented by a horizontal line 


{__» t(s) 


then the graphical relation between the displacement of the object 


d(m) 


t(s) 


The object is moving with 
non-uniform velocity. 
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Chapter 1 


[Example li " — 


An athlete runs in a straight path with uniform velocity to cover a distance of 20 m in 4 s, 
so the velocity of the athlete equals 
(8) 2.5 m/s (B 5 m/s (6) 7.5 mis @ 10 m/s 


Solution 


| you are asked to determine the time taken by the athlete to cover 100 m 
when he is moving with the same velocity, what will be your answer? 


[Example P z 2 


The opposite graph represents the relation v(m/s) 

between the velocity (v) and the time (t) of a car 16 

that moves from rest in a straight line, so the 

displacement of the car during the first three a 

seconds equals ................ " 8 

(36m (9m 4 

(18m @32m " 
QS 

Solution 

Q, Clue 


The displacement of the car is found by calculating the area under the (velocity-time) curve. 


The area under the curve = i 


d-jx3x12-18m 


x base x height 


«<. The correct choice is ©. 


What, you are asked to determine the distance covered by the car from t = 0 to 
if t=4 s, what will be your answer? 
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Lesson One 


p 
z 


[Example E 


The opposite graph represents the relation between d(m) 
the displacement (d) and the time (t) of a body that 6 


moves in a straight line, so which of the following 4 
graphs represents the relation between the velocity 2 
of the body (v) and the time (t) during the same $ t) 
" T 5 6 
interval of time? 4 
-4 
-6 
v(m/s) v (m/s) 
4 
6 6 
Prato 
4 1 4 
i 
2 2e eie 


v (m/s) v (m/s) 


138 


Chapter 1 


Solution 
Q Clue 


To determine the (velocity-time) graph for this body we should analyse the (displacement- 
time) graph and calculate the velocity of the body in each interval in it. 


- From t= 0 to t = 2s, the body moves with uniform negative velocity (v,): 
"TAS = 2-0 


=-2m/s 


- From t= 2s tot = 4 s, the body is static which means its velocity equals zero. 


- From t = 4 s to t = 6 s, the body moves with uniform positive velocity (v5): 


~. The correct choice is (a). 
What, you are asked to determine the instant at which the body reverses its 
if direction of motion, what will be your answer? 


Lesson One 


@ Test yourself. Qn 


| Choose the correct answer: 


[1] Æ The opposite graph describes the motion of three d 
bodies, so the correct arrangement of these bodies A 
according to their velocities is 
a>b>c (bb»a»c 
(Oc»a»b @c>b>a 


E * The opposite figure shows a man that 
stands on the platform of a train station, 
where he observes a train that moves with 
a uniform velocity of 30 m/s. If the train 
takes 3 s to pass till its end in front of 
the man, so the length of the train is ................ 


(2) 10m (527m ©30m @o0m 


i 
=z 
> 


The following graphs represent the relation between the velocity and the time of four 
bodies that move during the same interval of time, so which of these bodies has the 
largest displacement during the time of its motion? 


v(m/s) v (m/s) v (m/s) v (m/s) 


1 : 1 | 1 f 1 


^ 
m 

. 

Á 


H | 
wr =e) 0 ÉD o 


1 
© (b) © © 
[4 | The opposite motion diagram represents the motion of 


a body during equal intervals of time, so which of the meni 1 T 
following graphs describes the motion of this body? $-—-à—$— —-à——-é 


d d d d 
(O ® : © ^ @ 


© When the object moves at non-uniform (variable) velocity: 
1. The velocity of the object at a certain instant is called the instantaneous velocity (v). 
2. The average of the body's velocity during a certain interval of time is called the average 
velocity (V). 
Also, the average of the body's speed during a certain interval of time is called 
the average speed which is different than the average velocity as follows: 


o (2) 


Average velocity Average speed 


> The ratio between the total displacement of P The ratio between the total distance covered 
the body and the time of this displacement. by the body and the time of covering this 
distance. 


The type of the quantity 


> Vector quantity that has the same direction of > Scalar quantity. | 
the displacement. 


Mathematical relation 
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Chapter 1 


| 
How to calculate it from the (displacement-time) graph 


Y 


Here, we can define the instantaneous vel 
velocity as follows: 


(1) 


Instantaneous velocity (v) 


b The velocity of the object at a given instant 
and it is defined by the time rate of change 
in displacement through a time interval 
that approaches zero. 


The mathematical relation 


m RS day + dy. * d. 
speed 7 [A 


locity by comparing it with the average 


(2) 


Average velocity (v) 


> The total displacement of the object from 
the starting point to the end point of 

a definite time interval divided by that 
total time interval. 


It is determined from the slope of the 
tangent of the (displacement-time) 
curve at a certain instant. 


Graphical representation 


d (Total displacement) 
t (Total time) 


v= 


d(m) 


30 


91 3 9 E 


> The instantaneous velocity of an object 
at an instant is given by the slope of the 
tangent drawn to the curve at the point 
corresponding to that instant. 


d(m) 


> The average velocity of an object is given 
E y J g 

by the slope of the line joining the starting 

point and the end point of a certain 

interval of time. 
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Lesson One 


UNIT 


26.5 — 12.5 = 
Slope of tangent = v= “48232 Slope of line =7 = E = ERI 
=8.8 m/s =8 m/s 
Which means that: The instantaneous Which means that: The average velocity 
velocity at t = 4 s is 8.8 m/s. of the object from t = 2 s to t = 5s is 8 m/s. 


a Ó 


—[Nlotes : 


(1) Instantaneous velocity equals average velocity during any time interval when 


the object moves by a uniform velocity in a straight line. 


(2) The magnitude of the average velocity doesn't equal the average speed because 
the magnitude of the average velocity depends on the magnitude of the body's 
displacement while the average speed depends on the distance covered by the body 
and they aren't equal unless the body moves in a straight line in one direction. 


Enrichment information 


The fastest bird is The fastest animal The fastest fish is The fastest sprinter 
the peregrine falcon is the cheetah where the sailfish where is Usain Bolt where 
where its speed its speed reaches its speed reaches his speed reaches 


reaches 107.5 m/s. 36.11 m/s. 30.28 m/s. 9.58 m/s. 
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[Example E 
A person drove a car in a straight line to cover 8.4 km in 0.12 h. When the fuel had run 


out, he left the car and walked 2 km along the same straight line to reach the nearest 
gas station after 0.5 h: 


(i) The magnitude of his average velocity from starting his motion till the end of journey 
(8)4 km/h (5) 16.77 km/h © 33.68 km/h @70 km/h 


(ii) If the person returns to his car in 0.6 h, so the magnitude of his average velocity from 
starting his motion till the end of the journey is ................ 


@ 18.9 km/h (b) 12.6 km/h (€) 8.42 km/h (d) 6.89 km/h 
| Solution 
Ù a SAkm 2km | 
0.12h oe 05h | 
Start Breakdown / 
Gas station 


Total displacement (d) 
"Total time (t) 


- d 8442 _ 1 | 
Y-75433405^7 16.77 km/h | 


Average velocity (V) = 


-. The correct choice is (b). 


(ii) 
? 2km 


= 84km um 2km 
= - 
0.12h 05h 


Start. Breakdown 


Gas station. 


When the person returns back to the car, his total displacement = 8.4 km 


COEM M $ 
Y= = 012405406 7 659 km/h 
7. The correct choice is (d). 


[Example £4 


A body moves in a straight line to cover distance x with average velocity v and then it covers 


distance 4 x with average velocity 2 v, so its total average velocity equals 


Gv &àv iv @ 
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| Solution 


Q, Clue 
To calculate the total average velocity of a body, we calculate the time of the body's 
motion during each interval. 


papell: 
LE 


- The time of the first interval of motion: 


^. The correct choice is (d). 
( ^ the body moves in a constant direction with uniform velocity v for interval 


hat| .. š uei r : : 
if | of time t then it moves with uniform velocity 2 v for interval of time 4 t, 
rH y s i 

so what will be its total average velocity in terms of v? 


[Example E 


The opposite graph shows the relation between 
the displacement of a body moving in a straight 
line and time, then: 
(i) The average velocity of the body through 
the interval from 1 s to 5 s equals ................ 
(2) 2.5 m/s (b) 5 m/s 
(8) 7.5 m/s @ 10 ms 


(ii) At which point in the graph, the instantaneous 


velocity is larger? 
@A (B oc @D 
(iii) At which point in the graph, the body is static? 


GA (B Gc @D 
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Solution 
[U] 
Q, Clue Gm) 
To determine the average velocity of a body during 50 
a certain time interval from the (displacement-time) 40 
graph, we draw a straight line from the starting point D 
of this interval to its end point and then we calculate 30 
the slope of this line. 20 c 
10 T 
t(s) 
AN 0 1 2 4 5 
~. The correct choice is (d). 
(ii) 
d(m) 
Q, Clue 50 
The instantaneous velocity at a point is determined 
by the slope of the tangent at this point and as a | 
the tangent becomes steeper the instantaneous 30 
velocity becomes larger. 
20 j 
At point D, the instantaneous velocity is maximum. 10 
* A 
~<. The correct choice is (d). t(s) 
0 1 2 3 ^» 4 
(iii) 
Q, Clue 


The body becomes static when its displacement doesn't change with time, which means that 
the body's motion is represented by a straight line parallel to the x-axis (the tangent's slope 
of the (displacement-time) curve vanishes). 


At point A, the body is static, 
«. The correct choice is (a). 


you are asked to determine the points at which the velocity of the body 
is negative, what will be your answer? 
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UNIT 


[Example ERE 


The opposite graph represents the relation between the dim) 


displacement of a body that moves in a straight line (d) 
and the time (1). If the average velocity of the body during 
the interval abc is 4 mls, then its instantaneous velocity at 


peint x is... x 

(8) 4 m/s (b) 8 m/s t) 
(c) 12 m/s (d) 16 m/s 

Solution 

- The average velocity from a to c: V = 4 4= a 


ji 
x ad 12 m/s 


- The instantaneous velocity at point x = The average velocity between the two points a, b 
= The uniform velocity of the body between the two points a, b 
E NN NN 
v-Slope-^4r-4-- 12 m/s 
<. The correct choice is (c). 


you are asked to determine the velocity of the body during the interval bc, 


what will be your answer? 


(Example Ej 


A body moves along the circumference of a circular path that has a radius r. When the body 


makes half a cycle, the ratio between its average velocity and its average speed is ................ r 


x 2 242 
05 2a ©F © 3m 
Solution 
- When the body moves halfacycle,then:s- xr , d=2r 

eS ae a 

Veep è VEE 

v SS to Ml. Qa ae 

7 = An e ar R 

speed 


|  -. The correct choice is ©. 


Wh at the body makes i cycle, what will the ratio — Y be? 
if Vspeed 
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[Example Q 
The following figure shows a man who moves from point a to point b, then returns back 
until he reaches point g passing by points c, e and f. 
G ® 
€ 
< 
-60 0 30 
© 
A 
d(m) 
-60 -50 -40 -30 -20 -10 (0 10 20 30 40 50 60 
The opposite table shows the position (x) of the man at Point | t(s) x(m) 
each point and the time (t) taken to reach that point, then: A 0 30 
(i) The total displacement of the man is . b 10 52 
@-53m (553m c 20 38 
e 30 0 
(c)83m (d)-83m f 40 -37 
(ii) The total average velocity is ................ E 50 -33 
@106m/s — (5)-1.06 m/s © 1.66 m/s @ — 1.66 m/s 
(iii) The total average speed is ................ 
(2) 0.42 m/s (b) 1.62 m/s © 2.54 m/s (0) 3.74 m/s 
Solution 
(i) 
Q, Clue 


The man starts his motion from point a (+ 30 m) and ends his motion at point g (— 53 m), 
which means that his displacement is in the negative direction. 


Ad =x,—X, 
=-53-30=-83m 


~. The correct choice is (d). 


NS S 
Ep gd. d mg. —» 1 
Y= a p EC cp 1.66 m/s 


-. The correct choice is (d). 


Lesson One 


E 
zm 
> 


(iii) 
Q, Clue 


The man moves from point a to point b to cover distance s}, then he returns from 
point b to point g to cover distance Sog 
S E Sab $ Shg 
= (52 — 30) + (52 — (-53) = 127 m 


NS mE ns JR mu 
“ Yed to 7739 g 7 204 mis 


<. The correct choice is (c). 


you are asked to determine the interval (ab - bc - ce - ef - fg) in which 


the man has his largest average velocity, what will be your answer? 


[Example I 


The opposite (displacement-time) graph d(m) 


represents the motion of a girl in a straight 
line starting from her home until she returns 
back. Study the diagram, then find: 
(a) The time intervals in which the girl 
has stopped. 
(b) The greatest velocity at which the girl 
has moved. 


(c) Why has the velocity become negative 
when the girl was returning back. 

(d) The displacement and the total distance covered by the girl. 

(e) The average velocity and the average speed of the girl. 


Solution 


(a) 

Q, Clue 
The time intervals at which the girl has stopped are the intervals at which the displacement 
of the girl doesn't change with time. 


The girl has stopped at the intervals: bc and de 
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(b) 
Q, Clue 


The velocity of the girl is determined from the slope of the straight line that represents 
the (displacement-time) relation. 


~. The greatest velocity at which the girl has moved = 1.5 m/s 
(c) The velocity became negative when the girl was returning back because she was 


moving in the opposite direction where the slope of the (displacement-time) curve 
through the interval ef is negative. 


(ddzÜ , s=2+1+3=6m 


(e) The average velocity = Toeil dis Nest = zero 
Total time 


Total distance _ 6 ~ 
erage speed = <A Asante Z2 = 0.75 m/s 
The average spee lal me es 0.75 m/s 


ç Test yourself- 


^ Choose the correct answer: 
@ A car has moved from rest in the east direction for a certain interval of time with an 
average speed of 20 m/s, so its average velocity during the same interval is ................ 


(a) greater than 20 m/s 

(b) less than 20 m/s and greater than zero 
(c) equal to 20 m/s 

@ equal to zero 


B Æ A car was moving in a straight line, it covered 100 km in two hours. If the maximum 
velocity reached by the car during this journey was 90 km/h and the minimum velocity 
was 30 km/h, then its average velocity is ................ 


®© 30 km/h (b) 50 km/h © 60 km/h @ 90 km/h 


Lesson One 


UNIT 
| 


Æ The opposite figure shows the path of a moving 
car. If the car covered this path in half an hour, 
then its average speed equals ................ 


oz 
oY 
SY 


(3) 10 km/h (5) 20 km/h P. R 
© 30 km/h @ 60 km/h P 


In which of the following graphs the average velocity of the body during any interval 
is always equal to its instantaneous velocity at any instant? 


d d v M 
P t N >t |^ i = t 
A body starts its motion from rest in a straight line and moves with velocity of 2 m/s 


for 4 s, then it moves along the same straight line with velocity 4 m/s for 8 s. So, 
the magnitude of its average velocity during the 12 s is «+++... 3 


G) d. ms © L ms ©2 ms @ 10 m/s 


| © sie The opposite graph describes the 


relation between the displacement (d) 


of a moving body and the time (t), 


so at which instants will the body’s a t(s) 


instantaneous velocity equal zero? 


(225,445 (557s.7s 
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mé Practical 


\ Experiment 


1. Experiment Objectives: 


* Observing the relation between the displacement of a toy car that is moving beside 
a ruler and the time of motion. 
» Drawing the (displacement-time) graph for the motion of the car and calculating its 
speed from the graph. 
2. Tools: 


1. Electric car toy. 2. A meter ruler. 3. A digital camera. 


3. Procedure: 


1.Fix a metric ruler aside the path in which the car would pass. 


2. Mount the camera facing the toy and the ruler and turn it on. 


3, Place the car at the start line and allow 
Ex o AA 
the ruler. 


4. Determine the car position every 5 seconds by reading the metric ruler on the video display. 


5. Record the results in a table as the following: 


| t9 0 5 
la (oa) Rearend | iei 


6. Plot a graphical relationship between time (t) on the horizontal axis and displacement (d) 
on the vertical axis. 


4, Conclusion: 


When plotting the graphical relationship between displacement ates 
and time, a straight line is obtained that passes through the 


origin and its slope equals the velocity of the car (v). 
Ad 


At 
As) 
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Lesson One 


Interactive test 


Multiple choice questions 


o Which of the following is considered a translational motion? 


PES 


© 
© Tf the velocity is given by the relation: v = =e and a body is displaced 
e 
20 m through 10 s, then the velocity of the body equals .. 


(3) 200 m/s 30 n/s © 1 ms 2 m/s 
Oa 


e A leopard was chasing a prey, if it moved in a straight line by a uniform velocity of 
? 10 m/s during 15 s, then its displacement is : 
(a) 25m (5) 150 m (€) 15m (d) 200 m 


o 3 A car was moving in a straight road at a uniform velocity so that it passed by 
? the (151 km) sign at 8:00 am and by the (316 km) sign at 10:00 am, so the velocity 
by which the car was moving equals .......... . 


(2) 64.86 m/s © 43.8 m/s © 324 mis @ 22.92 mis 


(© + If the distance between the Sun and the Earth is 1496 x 10° km and the speed of 
^ light in the space is 3 x 10° km/s, so the time required for the sunlight to reach the Earth 
equals .. 


(2) 498.67 x 10° s (5) 997.33 s © 498.67 s (d) 249.33 s 


Q 3 A student left his home at 8:00 am to go to the school, hence he covered a distance 
© of 1.5 km. If he arrived the school at 8:45 am, so his average speed equals .......... a 


(a) 4 km/h (b) 2 km/h © 1.125 km/h (d) 0.5 km/h 


If a car is moving in a straight line to cover a distance of 300 m in a minute, the car's 
© average speed is ........... 
GD 300 m/s (b) 260 m/s (c) 240 m/s (d) 5 m/s 
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9 %Æ A student was participating in the annual race of 
Š the school, the race is of distance 6 km. The student 
wishes to break the record of the fastest competitor 
which is 26 minutes. The race begins and ends down 
the clock tower of the school, if the race begins when 
the clock tower is as in figure (1) and ends when the 


clock tower is as in figure (2): 
(i) Does the student break the record? 


(2) Yes, by 10 minutes. 


(c) Yes, by 1 minute. 


Figure (1) 


Figure (2) 


(b) Yes, by 5 minutes. 


(à) No. 


(ii) The average speed of the student during the race equals .......... a 


(8) 0.24 m/s 


O9 Æ A botanist studies the growth of one of his plants by measuring 
Š the height (h) of the plant from the surface of the ground everyday 


(5) 2 m/s 


(€) 4 m/s 


at the same time and the next table shows his results: 


l t(days)| 0 


1 


2 3 


4 


5 [l4 


| h (em) | 2.1 


6.5 


11.4 | 18.4 


24.5 


26.7 | 30.7 


So, the average speed of the plant's growth during 7 days equals .......... S 


(3) 5.3 cm/day 


(b) 5 em/day 


(© 4.92 cm/day 


@ 4.76 cm/day 


(10) Which of the following graphs of displacement versus time describes a body moving with 


. " Ta: : " 
non-uniform velocity in a straight line? 


d 


@ 


velocities G9 equals .......... 
B 


9i 


d d d 
t | t N. t 
a) ® © @ 
@ Æ The opposite graph represents the relation between the d(m) 
° displacement (d) and time (t) of two bodies A and B that - A 
are moving in a straight line, so the ratio between their 1 3 
2d, 
n d, 
on 
t(s) 
a) 4 OU UR. 2t 3 
@F b 2 
ver e) o (Sy Haee GES) cx suus yall 
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d(m) 
60 


[127 Æ The opposite graph of displacement (d) versus time (t) 
^ describes the motion of a body which is moving with a ........ 


(a) non-uniform velocity whose average is 10 m/s W 
(b) non-uniform velocity whose average is 40 m/s 
(c) uniform velocity of 10 m/s 0 o AS "e t) 


(d) uniform velocity of 40 m/s 


[13 Æ The opposite graph represents the relation between the 
á displacement (d) and time (t) of three students A, B and C c 


that move in straight lines, then .......... 


w 


(a) the velocity of A > the velocity of B > the velocity of C 
(b) the velocity of C » the velocity of B » the velocity of A 
© the velocity of B > the velocity of C > the velocity of A 


@ the velocity of C = the velocity of B = the velocity of A 


Q Æ The opposite figure shows the path of a football that was kicked A 18m 
** between three players on a playground, if the ball moves from B 
player A to player B in 1.2 s, then: 
(i) The magnitude of the average velocity of the ball 
between A and B equals .......... . 


(2) 252 m/s (b) 21.6 m/s (c) 17.5 m/s @ 15 m/s 


(ii) The time required for the ball to move from B to C with the same magnitude of 


the average velocity that was calculated in (i) equals .......... . 


@14s ® 12s ©0383 s (0771s 


[15 A man is running along a rectangular path of dimensions 50 m and 40 m. If he completes 


^ one revolution in a time of 100 s, then his average velocity equals .......... " 


(2) 9 m/s (b) 1.8 m/s (c) 0.9 m/s @o 


®© 3% The Earth orbits the Sun in a roughly circular path to complete one revolution around 
^ theSun in 36525 days, if the radius of the Earth's orbit is 1.5 x 101! m, then its average 


speed around the Sun during one complete revolution equals ...... 


(8) 90.1 km/s (5) 29.9 km/s © 15.2 km/s @ 300 m/s 
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E 
= 
@ Æ The opposite graph represents the change of the displacement Eu 5 
® of a body that moves in a straight line with the time, then: i 
(i) The total distance covered by the body equals .......... ” w 
(3)20m (515m 5 
(c) l0 m (5m t) 
i " 0 5 10 
(ii) The total displacement of the body equals .......... è 
@ 10m ®75m ©5m (po 
(iii) The velocity of the body in the first five seconds equals .......... " 
(2) 4 m/s (5) 3 m/s (©) 2 m/s (D 1 m/s 
®© 3 In the opposite figure, light travels from the star to 
^ planet Alpha in fifteen minutes and travels from the star 
to planet Beta in one hour. If the speed of light in the 
space is 3 x 108 m/s, then the distance between the orbits 
of the two planets equals ... 
(3) 81 x 1079 m ý 
© 48 x 108 m @ 48x 10!! m 
) 3 A car is moving in a straight horizontal road 
© where its engine leaks an oil drop every 5 s on Cee meas Ste cary 
the road as shown in the opposite figure, then m 600 m m 
the average velocity of the car during 
the distance shown in the figure equals .......... r 
(a) 120 m/s (b) 60 m/s (c) 24 m/s (d) 12 m/s 
D Æ The opposite graph shows a part of the journey of d(m) 
a car which is moving in a straight road at a certain 22 
direction, what is the average velocity of the car 
during the shown 12 s? i 
G0 5 m/s (b) 4 m/s 24 
(c) 2.5 m/s (d) 2 m/s t(s) 


0 4 8 12 


D If a body moves along a curved path, the ratio between the average speed of the body during 
a certain time interval and its average velocity during the same interval will be .......... . 


(@ greater than one 
(b less than one © equal to one 


(d) we can’t determine the answer, unless we know the time of motion 
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(22) 3 The opposite figure shows a car that starts its 


^ motion from rest at point A to reach point C after Gi. B c 
80 s, then it returns back in the opposite direction — — —— 600 m —— ———4 


: ‘200 m-- 


to reach point B after 20 s, so the magnitude of the 
average velocity of the car in the following intervals 


equals. 
From t=0tot=80s | Through the whole journey 
8 m/s 8 m/s 
8 m/s 4 m/s 
7.5 m/s 8 m/s 
7.5 m/s 4 m/s 


® Æ If a car covered 30 km in the south direction during 0.5 h, then it covered 40 km in 
^ the east direction during 2.5 h, so: 
(i) The magnitude of the average velocity of the car equals .......... . 
(a) 8.24 km/h (b) 12.54 km/h (© 16.67 km/h (d 18.22 km/h 


(ii) The average speed of the car equals . d 
(a) 16.67 km/h (b) 23.33 km/h (©) 25.21 km/h (d) 27.42 km/h 


& 36 In a football match, the ball was 50 m away from a player who was running towards it 
^ atuniform velocity of 3 m/s, meanwhile another player was at 35 m from the ball and ran 
at uniform velocity of 2 m/s towards the ball, so the first player reaches the ball .......... P 
(1) before the second player by a time of 0.83 s 
(b) before the second player by a time of 0.55 s 
(c) after the second player by a time of 0.83 s 
(d) after the second player by a time of 0.55 s 


& 3 Your father and his friend start driving their cars from the same starting point on 
^ a straight road, where your father rides with a velocity of 90 km/h and his friend rides 
with a velocity of 95 km/h. If your father's friend reaches the end of the journey first 
after travelling a distance 50 km, so he will wait until your father reaches the end point 
of the journey for . 


(a) 6 minutes (5) 3.7 minutes (© 1.75 minutes (d) 0.029 minutes 


& Æ The position of a body is given by the relation: x = 10 C, where x is measured in 
& meters and t is measured in seconds, so the average velocity through the interval from 
t=2stot=3 s equals .. 
(a) 50 m/s 


(© 26 m/s @ 10 m/s 
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& Æ The opposite figure shows the path of a body that starts 
© its motion from point A and takes 9 s to cover the shown 


path, then: 


(i) The average velocity of the body equals .......... : 
(a) 2 m/s towards the south 
(b) 2 m/s towards the north 


(c) 0.44 m/s towards the south 
@o 
(ii) The average speed of the body equals .......... . 


@2 m/s (b) 1.7 m/s (c)0.44 m/s (po 
& Æ The opposite figure shows the path of a body that starts 3km 
* its motion from point B and takes 4 h to cover the shown 2xm JŠ 
path, then: 3| 
(i) The average velocity of the body equals .......... . g: z 
(a) 1.25 km/h in the north direction S 
(b) 1.25 km/h in the south direction 
(c) | km/h in the north direction 
(d) 1 km/h in the south direction à 5km 
(ii) The average speed of the body S8 c 
(4) 1 km/h (5) 4.25 km/h ©4.75 kmh (d)5 km/h 
9 The opposite graph describes the displacement (d) d ^ 
of four students relative to their school with respect B 
to time (t), so .......... . c 
D 
t 
Student A Student B Student C Student D 
is moving with is moving with ismoving with 
(a) | non-uniform non-uniform is static. * qe p 1 N it 
velocity. velocity. ROSE 
© is moving towards | is moving away is moving with isistato 
‘©’ | the school. from the school. uniform velocity. ` 
ø | is moving with 5 s is moving away is moving towards 
© | uniform velocity. DSG, from the school. the school. 
is moving towards moving wath i ing aw; 
@ | is static. E non-uniform e AGENS 


the school. 


velocity. 


from the school. 
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© Æ The opposite (displacement-time) d(m) 


graph represents the motion of a body in 
a straight line, hence the time interval 
at which the velocity is negative is 


between ous s 


00,t, 


i d(m) 
* the displacement and time for two bodies A and B that 
start their motion from rest in a straight line, so the 


Y: 
ratio between their velocities (E ‘Vis. is. 
M 
(a) 046 
es 


t(s) 


132) Æ The opposite (displacement-time) graph represents d(m) 
* the motion of a girl that rides a bicycle on a straight 
road, then: 
(i) The velocity of the girl during the interval AB is .......... z 
@ positive and uniform 
(b) negative and uniform 
© non-uniform ROC p A 
@ equal to zero 
(ii) The velocity of the girl during the interval BC is .......... . 
(3) positive and uniform 
(b) negative and uniform 
(c) non-uniform 


@ equal to zero 
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(iii) The velocity of the girl during the interval CD is ........ 
@ positive and uniform 

(b) negative and uniform 

(© non-uniform 

@ equal to zero 


(iv) Which of the following graphs represents the relation between the magnitude of 
the girl's velocity during the intervals AB, BC and CD with the time? 


v (m/s) v (m/s) 
$ n 
ND 
LE 
‘Sec 4c Ei 
m | aE 
| AERE i Eg 
pi i ff 
| ee i i0 
es i EE: 
ra H aa 
am i ER 
Eci ' Id 
0 p i H t(s) () bet a o (s) 
A B € D A B C D 
© 
v (m/s) v(m/s) 
n à 
—, — 
| i | 
os oe | 
= cane E ELE 
= ! b-i 1 
0 Ee SS INN E t(s) 0 E hd Lu. t(s) 
A B C D A B € D 
© @ 
Æ The opposite graph represents the relation d(m) 
between the displacement and the time of a car 40 
that moves in a straight line, then: 30 
(i) The instantaneous velocity of the car at 20 
time t = 1 minute equals .......... . 10 
(3) 6 mis © 0.66 m/s 0; 4 g inte) 


© 0.33 m/s @0.17 m/s 
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(ii) The instantaneous velocity of the car at time t = 6 minutes equals .......... . 


@0 (©) 0.08 mis ©S5 m/s @ 12 m/s 


(iii) The average velocity of the car from t = 0 to t= 8 minutes equals 


(8) 0.06 m/s © 0.08 m/s ©1ms 


& Æ The opposite graph represents the change d(m) 


* 


ofthe displacement of a body that moves in 10 

à straight line versus the time, then: g 

(i) The average velocity of the body during 

the following intervals: 4 

(D from t 20 tot=2 s equals .......... " i 

(2) 5 m/s (p) 4 m/s s TALARA ac: eun 
©3 m/s (32 m/s E 

@ from t=0 to t= 4 s equals ........ » 

@ 1.5 m/s ® 1.25 m/s 

(£)0.75 m/s @ 0.5 m/s 


@ from t=4s tot=7 s equals ... 


@-3 m/s (&) 3.33 m/s @ 4.33 m/s 
@ from t 20 tot =8 s equals .... 

(3) 0.5 m/s (6) 0.75 m/s @o 

(ii) The instantaneous velocity of the body at: 

@t= 1 sequals .......... : 

(a) 1 m/s (b)2 m/s (c)3 m/s (5 m/s 
@t=3 s equals .......... . 

(2)— 2.5 m/s (b)—5 m/s (c) 2.5 m/s (d) 5 m/s 
@t=45s equals .......... 3 

@2 m/s (b) 1 m/s (0 @ -0.5 m/s 
@ t=75 s equals .......... n 

(2)3 m/s (b) 6 m/s (c) 3 m/s @ -6 m/s 
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Questions on Chapter 1 


d(m) 


& The opposite graph shows the relation between the 


Lesson One 


" displacement and the time of two cars A and B that start 
a race of length D at t = 0 and move in a straight line. 
Which of the following statements is wrong? 

@ Car A moves with a uniform velocity while car B 


moves with non-uniform velocity. t(s) 


(b) Car A reaches the end of the race first. 
© At time t}, the average velocity of car A equals the average velocity of car B. 


(d) The two cars cover the same displacement after time t, . 


& "The opposite graph describes the motion of two d(m) 
* boys A and B moving at a uniform velocity in 
a straight line. Which of the following sentences af B 
is right? * 
(3) B starts his motion after A. 
(b) The velocities of A and B are equal at point x. 
(© The velocity of A is less than that of B. t) 


@ A precedes B after passing point x. 


37) 3f A body moves along a straight line at velocity v to cover a distance d, then it moves 
in the same direction at velocity 2 v to cover a distance 4 d, so its total average velocity 


equals .......... " 


@v (b) 


v ©2v nra 


tolo 


& Æ A car is moving in a straight road for time t by an average velocity v, then it moves for 


Š time 2t by an average velocity 2 v, so its total average velocity is 


(av (2v ( dv 


©) 


& %Æ If a car is moving in a straight road in one direction to cover one third of the distance 


at velocity of 25 km/h and the rest of the distance was covered at velocity of 75 km/h, so 


the average velocity of the car is .…........ . 


@ 30 km/h (5) 45 km/h © 50 km/h @ 65 km/h 
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[40] Æ A car was moving in a straight road of length 320 km, it covered 240 km with 
S oan average velocity of 75 km/h, then it ran out of fuel and stopped for 0.6 h until it was 
refueled and completed its journey with a velocity of 100 km/h until it reaches the end of 

the journey. So, the average velocity of the car during the whole journey was .......... . 


( 69.57 km/h (b) 80 km/h (© 87.57 km/h @ 95 km/h 


41) 3E Two boys A and B start to run in a straight line towards each other when the distance 
* between them was 135 m. If the velocity of boy A is 6.75 m/s and the velocity of boy B 
is 5.25 m/s, then when they meet, ........ . 


(| The distance between boy A The distance between boy B 
and his starting point and his starting point 
|@ 7594m 59.06 m 
(b 7594m 240m 
D 308.6 m 59.06 m 
© 308.6 m 240m 


@ Æ A girl is running in a straight line with a constant velocity of 5 m/s from point A to 
^ point B, then she returns back in a straight line from point B to point A with a constant 
velocity of 3 m/s, so: 

(i) The average speed during the whole journey equals .......... . 

(2) 3.75 m/s (b) 1.875 m/s 

(c) 0.533 m/s (po 

(ii) The magnitude of the average velocity during the whole journey equals .......... i 


(0 3.75 m/s (b) 0.26 m/s (c) 0.13 m/s («po 


[437 Æ A body moves in a straight line with a velocity of 10 m/s for a distance of 100 m 


^ then it moves a distance of 100 m with a velocity of 20 m/s, so the average velocity of 
the body equals .......... . 
(2) 6.66 m/s (b) 10 m/s (©) 12.5 m/s (d) 13.33 m/s 


@ Æ A body moves in a straight line for one minute with a velocity of 10 m/s then it 


^ moves for another minute with a velocity of 20 m/s, so the average velocity of the 
body equals .......... 4 
(à) 15 m/s (b) 13 m/s © 7.5 m/s (D 5 m/s 
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Questions on Chapter 1 


second] Essay questions 


@ If the average velocity of a body during a certain time interval equals zero. What can you 
e 


Lesson One 


deduce about the displacement of the body during this interval? 


In the opposite figure: 
Two objects (A) and (B) have moved from rest in B A 
a straight line. 

Which object has been faster? And why? 


Us. 
0 100 200 » 


€ The opposite graph represents the change in displacement atm) 
* oftwo objects (A) and (B) relative to a building with time. 
(2) Which of them is moving away from the building 
and which is getting closer to the building? 
(b) Which of them is moving at uniform velocity 
and which is moving at non-uniform velocity? t(s) 


Explain your answer. 


[4 A car was moving in a straight road, at t = 0 v (m/s) 

** the driver saw a barrier on the road, so he 20 

pressed the brakes. The opposite graph jj ee 
represents the relation between the velocity A 

of the car and the time: W 


(a) Describe the velocity of the car during Ss 


the intervals ab and be. 0 05 1 15 2 25 3 


(b) Calculate the displacement covered by the car from t = 0 to t = 3.5 s. 
e The opposite figure shows two girls trying 
e 


1S bridge 


r bridge 


to measure the speed of the river’s water 

stream. The girl that stands on the first ~ 
bridge drops a piece of wood in the water 
and the girl that stands on the second 
bridge measures the time (t) taken by the 
piece of wood to reach the second bridge: 


(a) Mention the suitable tools that can be used by the girls to measure the distance 
between the two bridges and also the time (t). 


(b) If the time taken by the wooden piece to cover the distance between the two bridges 
is 400 s, calculate the speed of the river's water stream. 
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Q The opposite (displacement-time) graph describes 220) 
** the motion of a body in a straight line. 
Is the velocity of the body positive, negative 


or zero at: 


t(s) 


(a)jtzls 
(b)tz2s 
(c)t=3s 


@ Compare between the average velocity and the average speed of a man who is moving 
in a straight line in the direction of: 
(a) the east to cover a displacement d. 
(b) the east to cover a displacement d and then he reverses his direction to cover 
a displacement d. 
(c) the west to cover a displacement d and then he reverses his direction to cover 
a displacement 4, 
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First : Choose two correct answers in each of the following 


[1 Æ The opposite figure shows the motion path of four K—d—»—d——d—* 
Š bodies during the same time period, so which of | RN 
the following sentences are correct? feo 
(3) All the bodies have the same average velocity. cease OTE 
(5) The magnitude of the average velocity of body (4) a E 
is greater than that of the other bodies. (a 
(c) The magnitude of the average velocity of body (1) san 
is equal to the average speed of the same body. 
@ All the bodies have the same average speed. 
(©) The average speed of body (4) is greater than that of the other bodies. 
C2) The opposite (displacement-time) graph represents d 
Š the motion of three bodies in a straight line, so from D 
t= totzt uus : 
(a) body (T) moves with uniform velocity | 
© the velocity of body (2) increases uniformly ' 
(© body (3) moves with non-uniform velocity 9 "em 


(@ the average velocities of body (2) and body (3) are equal 
(c) the displacement of body (3) is greater than the displacement of body (2) 


€ The opposite (displacement-time) graph dia) 
rd represents the motion of a body in a straight line, 59 


so which of the following sentences are correct? i 


(a) The body stops instantaneously at t = 3.5 s. 


t) 
š TM 1 2 x 
(b) The body moves in a constant direction and i Ta 
it doesn't change its direction of motion at 


any instant. 


(©) The body moves with positive velocity of 3 m/s. 
(d) The body moves with positive velocity of EU m/s. 
(©) The body moves with negative velocity of 2 m/s. 


= 
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© The following (velocity-time) graphs represent the motion of five bodies in 
oa straight line for 10 s, so which of these bodies have the same displacement? 


v(m/s) v(m/s) v(m/s) 
3.5 
1 
i 
| 
0 ; r 
ji t(s) 0 Inm t(s) 
| 
BS : 
® © 
t(s) 


(d) 


Second : Choose from the list what suits the spaces 


@ The opposite (displacement-time) graph 
* represents the motion of a body, so at which 


point the instantaneous velocity of the body is: 


(a) negative? 


(b) zero? 


falspf]cl]p]eE 
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Questions on Chapter 1 


Lesson One 


9 Which of the following graphs represents: 
(a) a body that moves with non-uniform positive velocity? 


(b) a static body? 
| d 
d d 
t 
t t 
(D (2) (3) 
d d 
t 
t 
(4) (5 
(3) The opposite (velocity-time) graph v(m/s) 


* represents the motion of a body in 
a straight line, then: 
(a) The displacement of the body after 
passing 5 s equals .......... : 
(b) The distance covered by the body 
after passing 5 s equals .......... . 


t(s) 


(20m 40m | 80m | 100m | 120m 
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know the least 


Lesson Two 


If the velocity of an object is changed from one point to 
another either in magnitude or in direction, this change in 
velocity with time (rate of change of velocity) is known 


cceleration and such motion is called accelerated 


motion. g 


The velocity increases as time passes 


| The velocity decreases as time passes — 


* The acceleration can be found by the relation: 


/ _ Final velocity — Initial velocity 


s Ch 
Acceleration = ~ = IR Sees 
Time of change Final time — Initial time AN 


( a )x At 


-— , ERIT m2 NT A «pm 
* The unit of measuring acceleration is m/s“ or km/h^ and its dimensional formula is LT. 
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— —— — E 
= 
5 5 
| Types of acceleration E] 
E: 
Uniform (constant) acceleration Non-uniform (variable) acceleration 
pit is the acceleration in which the object pit is the acceleration in which the object 
changes its velocity with equal amounts changes its velocity with unequal 
in equal intervals of time. amounts in equal intervals of time. 
Graphical representation 
When plotting the relation between velocity (v) on the ordinate (y-axis) and time (t) on 
the abscissa (x-axis , we get: 
A straight line A curve 
v N 
t 
P The slope of the straight line gives > The slope of the tangent drawn to 
the uniform acceleration by which the curve at any point gives the 
the object moves. instantaneous acceleration of 
si fli AV the object at this point. 
Slope of line = a => ^ k Av, 
at = =— 
| Slope at (A) =a, An 
] Ay, 
| Slope at (B) = ag TAS 
Integration with Mathematics 
You can revise how to calculate the slope of a straight line from section (8) page (17). 


cry 
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q Test yourself Cm 
i Choose from graphs (a, b, c) what suits the graphs (1, 2, 3): 
M v ba 
e "i | 
a) (2) (3) 
a a a 
t t t 
(a) (b) (c) 


© If we assume that the velocity of an object is positive, its acceleration may be: 


1. Positive (increasing velocity). 


2. Equal to zero (uniform velocity). 


3. Negative and in this case it is called deceleration (decreasing velocity). 


Positive acceleration 


P It is the acceleration of 
the object when its velocity 
increases with time. 
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Zero acceleration 


> It is the acceleration when 
the velocity of the object 
is uniform (constant) with 
time. 


Motion direction 


ig gee 


Negative acceleration 


P It is the acceleration of 
the object when its velocity 
decreases with time. 
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Graphical representation for the (velocity-time) curve 

When the acceleration is v When the acceleration is 
Uniform ‘Non-uniform Uniform | rm, 
M | v t j^ 
4 
Z | b | 

t t | t 
M |v t |v 
M | 

t) | $ J t 

í -[Nlotes: = : 


(1) If the object moves in a straight line with uniform acceleration, its average velocity is 


given [rom the relation: [ | 


(2) If the driver applies the brakes, the car moves with acceleration that has a direction 
opposite to the direction of motion, so it slows down until it stops. 


(3) When observing the motion of a body, a certain direction is assumed to be the positive 
direction of motion. If the direction of acceleration is the same as this direction, then 
the acceleration has positive sign and if the direction of acceleration is opposite to this 
direction, then the acceleration has negative sign, 


so 
If the velocity and the acceleration have If the velocity and the acceleration have 
the same direction (same sign), then the different directions (different signs). then 
velocity of the body is increasing. the velocity of the body is decreasing. 
-a — — e am Spe 
v - s 
Eo Ea 
— — — — = j 
- -V 


CEASE SER D été 
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Lesson Two 


Lr 
z 
> 


[Example Ñ 


A car was moving at velocity 30 mls. When the driver applied the brakes, the car moves 
with uniform acceleration till it stopped within 15 s, then the acceleration of the car 


equa 


&i 


hi... cá 
m/s? (2 m/s? ©-1 ms? @-2ms? 


Solution 


q, Clue 


= WV -22 =-2 mis? 


-. The correct choice is 


What. you are asked to calculate the average velocity of the car during 15 s from 


The initial velocity is the velocity by which the car was moving directly before applying 
the brakes, so the initial velocity equals 30 m/s and the final velocity equals zero because 


the car comes to rest. 


AV 
A 15 


if the moment of applying the brakes till it stopped, what will be your answer? 


[Example Ed 


From the opposite graph: 
(a) Describe the type of motion by which the body moves v(mis) 
within 12 s. 
(b) Calculate the acceleration in each interval. D) NE EC 
(c) Calculate the distance covered by the body during A Z ix D i) 
the interval BC. 0. 4 s 12 
Solution 


Qq, 


Clue 

The slope of the line in the (velocity-time) graph represents the body s acceleration. 
If the slope is positive, the acceleration is positive and if the slope is negative, the 
acceleration is negative and if the slope equals zero, the acceleration equals zero. 


(a) - During the first 4 s the body is moving with a positive uniform acceleration. 
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- During the second 4 s the body is moving with a uniform velocity (zero acceleration). 
- During the last 4 s the body is moving with a uniform deceleration (negative acceleration). 
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(b) - From A to B: 
_ Av _ "7" 20-0 20 


ae ae ismod 
- From B to C: 
uz 
- From C to D: 
= AV _ 0520 —20 sms 


2" we 4 
(c) s = The area under the curve during this interval = våt 
= 20 x (8-4) = 80 m 


What | you are asked to determine the total distance covered by the body during 
if | the I2 s, what will be your answer? 


\ 
| Example E m 


The opposite graph shows the relation between the velocity Ys) 


of a body that moves in a straight line and the time, then: — ? 
6 
(i) The acceleration of the body from t = 5 s 4 
to t = I5 s equals ............. ‘i 2 
(8) 64 mis? (5) 4.8 m/s 0 Se 
© 3.24 m/s? @ 1.6 m/s? A 
-4 
(ii) The (acceleration-time) graph that describes 6 
the motion of the body is .......... r -8f / 
a (m/s?) a(m/s?) 
2 2 
15 i —[—1—53 
| | 
1 st | 
05 05| | | 
0 5 19 15 3 os i9 i5 3 
a (m/s) a (m/s?) 
2 2 
15 — 15 
es| | bod 0.5 
im 155,709 0 3 1 i 9 
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Solution 
() 
Q, Clue 


The acceleration of the body equals the slope of the (velocity-time) line. 


426. 5-C8) 16 
A 15-5 10 


<. The correct choice is (d). 
(ii) 
Q, Clue 
To draw the (acceleration-time) graph for the moving body, we should calculate 
the slope of the (velocity-time) graph through the following time intervals: 
- Fromt = 0 to t= 5s: a= Slope = 0 
- Front = 5stotz 15 s: a= Slope = 1.6 mis? 
- From t = 15 s to t = 20 s: a = Slope = 0 


Then we plot the results: 


a (m/s?) 


7. The correct choice is (b). 


What| you are asked to calculate the total displacement of the body during 20 s, 
what will be your answer? 
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@ Test yourself. 
¿ Choose the correct answer: 


1 $ 
(1] If the lion can move with an acceleration of 9.5 m/s?, then the time taken by the lion 
to move in a straight line from rest to reach a velocity of 4.5 m/s when it moves by this 
acceleration is .............. 


@032s (b) 0.47 (c) 0.65 s (5 0.84 s 


i 


The next graph shows the relation between the velocity of a body that moves in a straight 
line and the time, then the time interval in which the body’s acceleration is: 
v(m/s) 


= t(s) 


(i) positive is ............. 

(a) ab (b) bc © de (d) cd 
(ii) negative is ............ . 

(3) ab, de (b) be, cd © ab, be (d) cd, de 
(iii) zero is ............. : 


(à) ab (b) bc (€) cd f l @ de 
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To watch vig, 

, how to solve questions 
A use the App 

{ 
WT 


Acceleration rao 


Questions on 
Lesson Two 


The questions signed by $É are answered in detai. @Understand @Apply e Higher Order Thinking Skills 


- Interactive test 
| First | Multiple choice questions 


C1) If a body starts its motion from rest and moves by acceleration a to reach a velocity Vp 


^ after time t, so its final velocity vr can be represented by the relation; == 

ES: - el of = 
v=- (b) Vp at (Q vga y at (D vpe at 
If the acceleration is represented by the relation; a= &, then the change in the velocity 


of a body that is moving by an acceleration of 4 m/s? during 2 s is .......... 
(2) 6 m/s (p) 8 m/s (c) 10 m/s (d) 12 m/s 


A body is moving with a uniform velocity of 5 m/s for 5 s, then its acceleration 


equals. uis " 
(@)5 mis? ® 1 ms? © zero @-5 m/s? 


(4) Tf an object starts motion from rest and speeds up at a constant rate till its velocity 
* becomes 50 m/s during 10 s, this object moves at an acceleration of .......... . 


@ d ns? (5m? © 40 m/s? @ 60 m/s? 
e 3 When the brakes of a car that is moving at — ((; 9 2 4 6 10 
Ta velocity of 20 m/s is applied, the velocity of x(m) 0 36 64 84 100 


Sis Se, dük Sie dii 


the car changes uniformly with time until it 
stops and the opposite figure shows the position (x) of the car from the moment of 
applying the brakes until it stops. If the positive direction of motion is the direction of 
motion of the car, then: 


(i) The average velocity of the car from t = 0 to t= 10 s equals .......... sj 


(0 18 m/s (p) 16 m/s (c) 14 m/s &D 10 m/s 
(ii) The acceleration of the car equals .......... . 
@-2 mis? (& - 1 mis? (92 ms? @ 1 m/s? 


Q 3E A man starts his motion from rest with uniform acceleration of 1 m/s?, then his 


= average velocity equals | m/s during .......... from starting his motion. 
Is 2s (4s ds 
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Questions on Chapter 1 


9 When a body moves to the north with positive uniform acceleration in the north direction, 
e 
so its . 


Lesson Two 


[69] initial viige its final velocity 


1) initial velocity < its final velocity 


(c) initial velocity = its final velocity @ velocity has variable direction 


[57 In the opposite figure, the car moves by .......... 


* acceleration. E 20 m/s 
(4) positive (b) negative 


d) we can't determine the answer 


o9 When the object's acceleration is in the opposite direction to its velocity, its .......... $ 
(3) instantaneous velocity always equals its average velocity 
(b) velocity increases with time (c) velocity decreases with time 


(d) velocity doesn't change with time 


[101 If both the directions of velocity and acceleration are negative, .......... . 


(a) the velocity of the object increases (b) the velocity of the object decreases 


(c) the velocity of object is constant (i) the abject stops 


(11) The following graphs describe a body moving with an acceleration except .. 


e d v d ü 
4 
t t Uoo t 
@ () (c) @ 
® The opposite graph represents the relation between the velocity (v) v 
and the time (t) of a car moving with =- acceleration. 
(1) positive uniform 
(b) negative non-uniform 
(c) negative uniform t 
(d) positive non-uniform 
® 3 The opposite graph shows the relation between the body's — v(n/s) 
© velocity (v) and the time (t), then the body moves by .......... à 
(a) uniform acceleration of 10 m/s? e: 
(6) uniform acceleration of — 5 m/s? 20 
(c) uniform acceleration of 5 m/s? 10 
(d) non-uniform acceleration of average —10. m/s? —— t6) 


= 
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E 


& Higher Order Thinking Skills 


(14) Æ The following graphs describe objects moving with uniform acceleration, which 


^ object of them has the largest acceleration? 
v(n/s) v(m/s) v(mis) v(m/s) 
4 à 4 
12 60 3 / 15 
8 40 / 2 / 10 
4 20) / 1| y 5 
t(s) T 3^9 1 ue) =F 
a ® @ 
(b Æ The opposite graph represents the relation between the — q(m) 
t 


" displacement (d) and the time (t) for a body that moves in 


a straight line, then the accelerations by which the body 


moves during the intervals AB and BC are .. 


AB BC 
@ negative positive 
(b negative zero 
E positive positive 
d positive zero 


(i) Body A.......... š 


GD moves with uniform acceleration 


(b) moves with non-uniform acceleration 


(©) moves with uniform velocity 
(ii) Body B 


GD moves with uniform acceleration 


(b; moves with non-uniform acceleration 


(c; moves with uniform velocity 


(iii) Body C .. 
(4) moves with uniform acceleration 


(© moves with uniform velocity 
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and the time (t) for three bodies A, B and C, then: 


@ is static 


@ is static 


/ The opposite graph represents the relation between the velocity (v) 


v 


A 


t(s) 


(5) moves with non-uniform acceleration 


(d) is static 


Questions on Chapter 1 


e 
E 
z 
n " " o 
Æ The opposite (velocity-time) graph represents virs) E 
^ the motion of a body in a straight line, then: ai 8B C 
(i) The type of the body's acceleration during 
: A D d) 
the interval 0 4 8 10 
AB BC CD 
@ positive positive positive 
(b) positive positive negative 
© positive zero negative 
@ negative zero positive 


(ii) The acceleration by which the body moves from A to B equals .......... è 

(00 (5) 1.6 m/s? (6)2.5 m/s? @ 5 mis? 
(iii) The acceleration by which the body moves from C to D equals .......... š 

@ -5 m/s” (5) - 4 m/s” (€) - 2.5 m/s? d - 1.6 mis? 
(iv) The distance covered by the body during its motion from B to C equals .......... s 


080m (120m (c) 160 m @ 240 m 


Æ The opposite graph shows the relation between velocity (v) v(m/s) 


and time (t) of two bodies A and B that start their motion from 


rest, so the ratio between the accelerations of body A and body B 
aa ) , 
Jis 

( aB 


(= (b 


i 
f 
1 


t(s) 


Q= @ 


The opposite (velocity-time) graph represents v(m/s) 


the motion of a car in a straight road, so which 


of the following sentences is correct? = 


(3) The car is static at t = 0. H N 
tt 


(b) The car returns to its starting point during 5 s. 


The displacement of the car increases from t = 0 to t= 5 s. 


(d) The acceleration of the car is maximum at t = 2 s. 
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(201 Æ Car A started its motion from rest with uniform acceleration of 1 m/s? in the first 10 s 


of the journey, while car B was moving with constant velocity of 10 m/s in the same time 
interval. In the next 10 s car A moved with constant velocity of 10 m/s, while car B was 
decelerating uniformly by 1 m/s?. So, the graph that represents the relation between 

the velocity and the time of the two cars is .......... . 


v(m/s) v(m/s) v(m/s) v(m/s) 


B B A 
B 
A A 
; — B B 
io oo t(s) t(s) i t(s) t(s) 


10 20 


(a) ® © @ 


e Æ The opposite graph represents the relation s Cas) 
Š between the velocity of two objects A, B and 
the time, so which of the following sentences x 
is correct? 
(a) Aand B move in opposite directions i 
fromt=Otot=3s. 2. we 
(b) The accelerations of A and B are in the same direction. 
(c) The magnitude of the acceleration of A is larger than that of B. 


(d) The two objects have the same displacement after 3 s. 


221 Æ The opposite graph represents the relation a 
ñ% between the acceleration (a) and the time (t) 
for a body that moves in a straight line through 


three time intervals, so the correct arrangement 
Q 


i 
i 
of these intervals according to the magnitude of 1 


the velocity gained by the body in each interval i 


@2<1<3 @1<2<3 
@©3<1<2 @3<2<1 


180 
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® The opposite graph shows the change of x 
* the velocity of a body with the time, which of 
the following graphs describes the change b 
of the body's acceleration with time? 
a | a a 
oH t ol ; t0 1 t 
@ ® @ 
24) Æ The opposite graph represents the change of kon 
* the velocity of a body that moves in a straight / 
line with the time, so the graph that represents L 
the relation between the body's acceleration and ? =o pa 
the time is .......... à 
a (m/s?) a (m/s?) a (m/s?) a (m/s?) 
2 2| — 1 — 2 
15 15 H f 15 
1 | 1 
°] soia ® 
w- a= 05 | | 05 | 
i Us) z Bataa 
0 5101520 o 5115 '9-j os i) is x 
© ® © © 


[25] 3& A body started its motion from rest and moved at uniform acceleration. If its average 


e z A P $i 5 s 
velocity through a time interval of t was 10 m/s, then its average velocity through a time 


interval of 2 t from the beginning of its motion would be ... 
(a) 10 m/s (b) 20 m/s 
(c) 30 m/s (d) 40 m/s 
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Æ The opposite graph represents the relation between sm 
© the displacement (d) and the time (t) of a body that anl 
starts its motion from rest and moves by uniform "l 
acceleration of .......... " n 
(@ 30 m/s? (5) 15 m/s? w 
(e 33. mis? 3j 15. i2 2 4 te) 
CO 18 m/s «p 73- m/s 
3 A train is moving in a straight line between E station | E station] 


two stations, where it starts its motion from 
rest at the first station and then it accelerates 
uniformly from point A to point B. After that 
the train moves with uniform velocity from 
point B to point C, then it decelerates uniformly from point C to point D (with the same 
rate as between A and B) until it stops at the second station. If the distances AB, BC and 
CD are equal and the trip between the two stations takes 5 minutes, then the time taken 
by the train to cover each of the three distances is 


AB BC CD 
100s 120s 80s 
100 s 100 s 100 s 
60s 180 s 60s 
120s 60s 120s 


[Second] Essay questions 


@ Tf the acceleration of an object equals zero, does this mean that its velocity must equal zero? 
^ Explain your answer. 


[2] Is it possible for the velocity of a car to be in the north direction when the car is moving 
^ atthe same time by an acceleration in the south direction? Discuss your answer. 


[3] A bus is moving with uniform acceleration, where the following graphs represent 
* the relation between the time on the horizontal axis and each of (1), (2) and (3) on 
the vertical axis: 


2 3 
| P FA 
— Time Time Time 


What are the physical quantities that are represented by the numbers (1), (2) and (3)? 


182 


Questions on Chapter 1 


You have four ticker-tapes that describe the motion of objects. Match each 


ticker-tape with the proper graph that represents the same motion. 


[ o po 13) =] (4) 
Velocity Displacement Velocity Displacement 
Time Time Time Time 
(a) (b) (c) (d) 
9 Graph (1) represents the relation between dm) 

? the displacement (d) and the time (t) of 20 
a moving body in a straight line: 16 
(a) From graph (1): 2 

1- Describe the motion of the body from t = 0 to T 
t 22 s and calculate its velocity during this E 
interval. 

2- If the body moves with positive uniform o T 2 3 
acceleration from t= 2 s to t = 4 s, add on Graph (1) 
graph (1) the line that represents this motion. v(m/s) 

(b) On graph (2): s 

1- Represent the motion of the body from t = 0 & 
to t-2 s by using graph (1). 6 

2- Draw what represents the motion of the body 4 
with uniform acceleration of 2 m/s? from 2 
t=2stot=4s 

o 1 2 5 4 
Graph (2) 


Lesson Two 


us) 


t(s) 
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New/Types ofiquestions 2 


First : Choose two correct answers in each of the following 


e 


@ The opposite (velocit ,-time) graph represents the motion of v(m/s) 
à body in a straight line, so which of the following sentences js 
are correct? 
(a) The body moves with a uniform velocity of 15 m/s for 3 s. 
(b) The body moves with a uniform positive acceleration of 5 mis. © 
©) The body moves with a uniform negative acceleration of 5 m/s. 
@ The displacement of the body increases from t = 0 to t=3 s. 
(c) The displacement of the body decreases from t = 0 to t=3 s. 
The opposite two (displacement-time) graphs d d 
represent the motion of two bodies A and B 
in a straight line, so which of the following ] 
sentences are correct? 
(à) The two bodies move with uniform positive x ? 
(A) (B) 


e 


^ 
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acceleration. 


The two bodies move with uniform negative acceleration. 


Qe 


Body A moves with uniform positive acceleration while body B moves with uniform 
negative acceleration. 
(d) Body A moves in a constant direction while body B reverses its direction of motion. 


(c) The two bodies A and B move in the same direction. 


The opposite (velocity-time) graph represents 

the motion of a body in a straight line, so which 

of the following sentences are correct? 

(1) The body moves with a uniform negative 
acceleration of 1.2 m/s”. «9 


(b) The body moves with a uniform positive 


acceleration of 0.8 m/s?. 
~ " " ei H 2 
(c) The body moves with a uniform positive acceleration of 1.2 m/s^. 
(d) The body moves in a constant direction without reversing its direction. 


(e) The body reverses its direction at point a. 


Questions on Chapter 1 


Lesson Two 


o Which of the following sentences are correct for a moving body? 


P (a) If the velocity of the body at a certain moment equals zero, the acceleration of 
the body at this moment must equal zero. 
(b) If the acceleration of a body equals zero, its velocity must equal zero. 
(©) If the velocity of a body at a certain moment equals zero, the acceleration of 
the body at this moment may not equal zero. 
(d) The direction of the acceleration of a body is always in the direction of its velocity. 
(e) The direction of the acceleration of a body may differ from the direction of its velocity. 


Second : Choose from the list what suits the spaces 


@ Which of the graphs in the following list represents the motion of a body with: 
" (4) zero acceleration? 


(b) uniform negative acceleration? 


M M M 
t t t 
a) (2) (3) 
v v 
t t 
(4) (5) 
[2) The opposite figure shows the (acceleration- a (m/s?) 


9 P * 
time) graph for a body that starts its motion 
from rest in a straight line, then its velocity at: 
(a) t — 2 s equals .......... 5 


t(s) 
(b) t = 6 s equals ........... 


8ms | 4ms | 0 |-4ms -8 mis } 
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Teston Chapter Motion in a Straight Line 


Choose the correct answer 


@ If a body starts its motion from rest and moves with uniform acceleration a in 
a straight line, then the average velocity V of the body after time t equals .......... . 


@at @®2at o5 dq 


< 


[27 The opposite (velocity-time) graph represents 
the motion of a car that is moving in a straight 
line, so the car at point Q 


(a) moves with zero acceleration 

(b) is static Q 
(c) moves with uniform velocity 

(d) moves in a direction opposite to the direction of motion at point P 


C3) Acar moves with initial velocity of 25 m/s to the north. If its acceleration is 3 m/s” to 
the south, then its velocity after 6 s will be .......... " 


(2) 7 m/s to the north (b) 7 m/s to the south 
(c) 20 m/s to the north (d) 20 m/s to the south 
[4 The opposite graph represents the relation between d(m) 
the displacement (d) and the time (t) of two boys 4 
A and B, which of the following statements is A B 
correct? 3 
(a) The average velocity of A is larger than p 


the average velocity of B. 
(b) B moves with non-uniform velocity. 


1 


(©) A moves with uniform velocity. ie Que 
(«D A and B meet at (t = 3 s). 
9 A child is moving in a straight line as shown Pio z 
in the opposite figure. If the child takes 20 s | 
to move from point Q to point R, then his 0 2 D m 


average velocity equals .......... . 
@ 0.6 m/s (5, 0.5 m/s (© 1.67 m/s (d) 2 m/s 
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Test on 


Q The opposite (velocity-time) graph Velocity 
describes the motion of a car, so the time 


interval in which the car is at rest is .......... - 


@UV D Vw 
© Wx (xv 


[77 Which case of the following cases is impossible to happen? 
(a) A body is moving with a velocity to the east and its acceleration is in the west direction. 
(b) A body is moving with a velocity to the east and its acceleration is in the east direction. 
(©) A body is moving with variable velocity and constant acceleration. 


(@) A body is moving with constant velocity and variable acceleration. 


[5 The opposite graph represents the relation between the v(m/s) 
velocity of a body and the time. From the graph it is 


clear that the body moves with acceleration of .......... è 20 
(8) — 10 m/s? 20 
2 m/s? 10 
(O45 m/s? t(s) 


2 5 10 15 
(D +2 m/s 
Q A car starts its motion from rest until it reaches velocity v, then it decelerates until it comes to 
rest. After that it moves in the opposite direction until it returns to its starting point where 
its velocity changes by the same way as in the first interval. Which of the following graphs 


represents the relation between the displacement (d) and the time (t) of the car? 


d(m) d(m) d(m) d(m) 


! 
—> t(s) i. 


Ə 
©) 
A 
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Chapter One 


UNIT 


[107 In the opposite figure, the train moves with a uniform 
velocity of 40 m/s, it takes 6 seconds to pass the 


standing man, so the length of the train is .......... , 
(@) 100m (5) 120 m 
(©) 240 m (d) 480 m 


| Second | Answer the following questions 


®© A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 


direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 
of the car during its journey. 


(B If a body starts its motion from rest and moves with uniform acceleration, where its 
average velocity during 2 s from starting its motion is 3 m/s. Calculate its average 
velocity during 5 s from starting its motion. 


® The following ticker-tapes describe the motion of objects moving in a straight line. 
Draw the (velocity-time) graph for each ticker-tape and mention the type of the 
acceleration in each case. 


(DE: 


QE = 
—— 


— 
Direction of motion Direction of motion 


® After stealing a car from a garage, the thief 
: E i Garage door 
moved towards the garage's door trying to 


escape with a uniform velocity of 12 m/s. 

When he was 60 m away from the door, L3 —- 

the security guard pressed a switch to close mE 7 pu 
the door that started to fall down in a speed 
of 0.2 m/s from a height of 2 m. 
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Test on 


Chapter One 


If the height of the car is 1.4 m, will he succeed to escape? Explain your answer 


mathematically. 


® A body is moving in a straight line with uniform velocity v to cover a distance d, then it 
moves with velocity 2 v to cover a distance 2 d. Calculate its average velocity in terms 


of v. 


@ When does the instantaneous velocity at any instant get equal to the average velocity of 
a moving body during any interval? 


@ What happens when a driver presses the brakes of a moving car (Concerning 
the direction of the car’s acceleration)? 
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Jl Wb, 


TI 
| a car driver shoulg 


i 
| Keep a Suitable distance 


Lesson One 


© You have studied in the previous chapter that acceleration is the change of velocity 
per unit time and acceleration could be uniform (constant in magnitude and direction) or 
non-uniform (variable in either magnitude or direction). 

© Motion with uniform acceleration has a great importance since it represents the motion of a lot 
of objects in nature, such as: 
* Falling of objects near the Earth's surface. Motion of projectiles. 

© The motion of an object whose velocity changes from an initial velocity v, in a straight line 
for a displacement d with a uniform acceleration (a) to reach a final velocity v, after time 
interval At can be expressed by three equations which are called the equations of motion 


with uniform acceleration. 


he equation of (veloci 


If a body moves with uniform acceleration " 
through an interval of time (At) where its 


velocity at the beginning of this interval is v; [emo GU 


" T 


and its velocity at the end of this interval is v,, L.— Thè time interval ——= 
then the uniform acceleration (a) by which The start of of motion The end of 
m : AV motion (At) motion 
the body moves is given by the relation: a = AT 
* If assuming the object starts motion at t = 0, then: At=t-0 =t 
Vs V. 
VAY EVI VI MEL i 
f ‘i 
at- Vc- Vi 


Chapter 2 


The graph of the first equation of motion for a body's motion with a uniform acceleration 
that was started to be observed when the body was: 


at rest (v, — 0) moving with a velocity that doesn't 
* equal zero [UL 0) 


v(m/s) will. be v(m/s) 


Integration with Mathematics 


You can revise how to calculate the slope of a straight line from section (8) page (17). 


r Note: ——— — — = — 


| * We can find the change in the velocity (Av) of a body that 
moves in a straight line with uniform acceleration during 
a certain time interval by using the graphical relation between 
the body's acceleration (a) and the time (t) of its motion when 
we calculate the area under the curve during this interval. 
Av =a At=a (t,—t)) 


[Example E — 


A body starts its motion from rest with a uniform acceleration (a) till its velocity reaches 
10 mls after 2 s, then its acceleration (a) equals «+--+. . 


(8) 2.5 m/s? ©®5 ms? (97.5 m/s? @ 10 m/s? 
Solution 
v20 vp 10 m/s t=2s a 


v= Vat 10= D4 KD) a=5 m/s? 


^. The correct choice is (b). 


| [What 


the initial velocity of the body is 10 m/s and it moves with the same 
acceleration (a), what will be its velocity after 4 s from starting its motion? 


if 


191 


Lesson One 


E 
z 
> 


[Example £4 


If an aeroplane lands on the runway where its velocity at the moment of touching 
the ground is 162 kmlh and it decelerates uniformly at 0.5 mls, then the time 
taken by the aeroplane to stop is «e + 


@ 30s ®45s ©60s @90s 


Solution 


From the first equation of motion: 
Mi = Vi at 


0=45 +(-0.5)t 


^ The correct choice is (d). 
[Example Ej 
A body moves with a velocity of 20 mls in the east direction. If it starts to move with an 


acceleration of 4 mls? in the west direction, so the magnitude and the direction of its 
velocity after 10 s will be s+- . 


(8) 20 m/s in the east direction (b) 20 m/s in the west direction 
© 35 m/s in the east direction (d) 35 m/s in the west direction 


Solution 


Assume that the positive direction of motion is the east direction. 

IA +at=20 + (-4 x 10) 2- 20 m/s 

^. The body moves with velocity of 20 m/s in the west direction. 

<. The correct choice is (b). 

Notice that: when a body moves with negative acceleration, its velocity decreases 
till it stops and the acceleration may make the body move in the opposite direction. 
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Chapter 2 


[Example fy - 


Two cars move in two straight lines with velocities v and2 v. LES 


The driver of each car applies the brakes, so the velocity 
of each of them decreases uniformly as in the opposite 

figure. If car (1) takes time t to stop, then the time taken 2a-4——— 
by car (2) to stop is 


(8t 
©2t 


Solution 


ete E 
Car (1) » 


Car (2) 
(v), 7 (2, t at 
0-v-at 
v-at 
(v9, = (v), + ast, 
022v-2at, 
2v=2at, 


v2at, 2) 


By comparing equation (1) by equation (2): 


<. The correct choice is (d). 


[Example Ej 


A body was moving in a straight line with velocity 20 mis. If it starts to move with 
a uniform acceleration (a) at a certain instant where its average velocity during 10 s 


after that instant equals 30 mls, then its acceleration is ---+--++------- . 
@ 0.5 m/s? (52 m/s? © 4 m/s? @6 m/s? 


(roig) [8 [Cpe ESI) cu chs pals 
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p 
=z 
> 


Solution 


^. The correct choice is (b). 


What | the body has started its motion from rest to move with the same acceleration (a), 
if what will be its average velocity during the first 10 s of its motion? 


q Test yourself — 
/ Choose the correct answer: 


[1] A rocket is launched from the Earth's surface to move vertically in a straight line with 
a net acceleration of 18 m/s?, so its velocity after 150 s is 


800 m/s (b) 1500 m/s (c) 2700 m/s (@ 3000 m/s 


3 A car was moving in a straight line with initial velocity of 20 m/s towards the north. 
If it starts to move with an acceleration of 2 m/s? towards the south, then its velocity 
after 12 s equals... 

(3) 4 m/s to the north (b) 4 m/s to the south 


© 20 m/s to the north @ 20 m/s to the south 
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Second equation | The equation of (displacement-time) 


If a body started to move with uniform acceleration (a) 


through an interval of time (At) where its velocity vi a 

———À "€ 
at the beginning of this interval was v; and its eS Ee 
displacement during this interval was d, then —— er 


the average velocity ( v) of the body during 
this interval is given by the relation: 
d © 


ye 


t 
*- The object moves at uniform acceleration, so the average velocity is also given by 
the relation: 
Vet V. P 
i 
2 
From (1) and (2): 


f 


(3 


v= 


Vpt V 


2 


T" 
dete 


Substituting for Vp from the first equation of motion (v; =vi+ at): 


a , +ath+v. 2v.+at 
S ens des i sql: 
^t 2 NT 


Multiplying both sides by t: ~. Canet 


The graph of the second equation of motion for a body's motion with a uniform 


N 


acceleration when its motion started to be observed when the body was at rest vy =0, 


can be represented as follows: 


d(m) 


195 


Lesson One 


32 
l 


Deriving the second equation of motion graphically 
+: Displacement = Velocity x Time v (m/s) 
-. From the graph: 
Displacement (d) 2 Area under the (velocity-time) curve 
* The area under the curve is divided into a rectangle 
and a triangle: 9 «9 
The area of the triangle (A,) 
(4 x Base x Height) 
v (m/s) zd 
A, =a t e- v) 
From the first equation of 
- motion v,— v; = at 


= m 
Aj7 5 at 


— — — The area of the rectangle (A) 
ts) (Length x Width) 
Ay =v t 


[Example E 


A body moves in a straight line with a uniform velocity of 4 mls, then it starts to move 
with a uniform acceleration of 4 mls? for 8 s, so the displacement of the body during 


this interval is -= . 


(232m (b) 48m © 128m (d) 160 m 


Solution 
vjs4más | 


d=vt+} ar 
= (4x8) +(4 x4 x (8) 
= 160m 

<. The correct choice is (d). 


(Wh t) the body starts its motion from rest with uniform acceleration and it has 
" aC the same displacement during the same interval of time as the previous 
if case, what will be its acceleration in this case? 
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Lesson One 


Two cars start their motion from rest, from the same 
position and in the same direction as in the opposite 
figure, after 10 s, the distance between them becomes 


200 m, so the value of a is ee- + 
j'25-2a 
@2 mis* (8 4 m/s? Gem a=20 


©6 m/s? [COE m/s? 


Solution 


q, Clue 
The first car covers displacement d, after time t = 10 s and the second car covers 


displacement d, after the same time and the difference between the displacements 
of the two cars at this time is 200 m. 


ac " v.=0 


ih a 
- 3 a (10) = 200 


«<. The correct choice is 


[Example E 


Two cars are moving from rest in two straight Oeo 
i 
opposite directions, so they will meet when a) ar&— a,22m/s? 
1 
car (1) has moved a distance of v- . [rA el T T rr 
! 1(¥)2=0 
100 m 150 i | 
@) 100 r (B 150m i a= Im/s? -€D (2) 


© 200 m @ 300m j F 


-——300 m——- 
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Solution 


Q, Clue 

The time intervals taken by each car until they meet are equal. 

= 1 2 = zw 39 
d= (vy), teat d, = (Vip b+ at 


= 1 2 - lg 2 
dj=0+5x2xt d—d,=(v,), t+ > at 


300-d, 204 Lxixe 


À x E 
i 600-2d =° @ 

By substituting from equation (1 ) in equation (2): 

5 d 2600-2 d, 

3d, = 600 


d, - 200 m 


«<. The correct choice is (c). 


What | car (2) is moving in the same direction of car (1), what will be the distance 
if covered by car (2) when car (1) catches it? 


[Example Ej 
The opposite figure shows a train that started its motion 
from rest with a uniform acceleration of 1 mis? and at 


the same moment a person moved inside the train from 
position x in the same direction of the train's motion at 
a uniform velocity of 1 mls, so the displacement of this 
person from position x after 5 s is rr 


@5m ®75m © 12.5 m (D 175m 


Solution 


Q, Clue 
The displacement of the person from position x after 5 s is the sum of the displacement due 
to the train's motion with uniform acceleration and the displacement due the person's motion 
with uniform velocity. 
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d=d +d, 


(9 te da, Pvt 


=04(5 x 1x(5)) + (10x 5) 
=175m 
-. The correct choice is (d). 


the person moves in the opposite direction of the train's motion, what will 
be his displacement from point x after 5 s? 


[Example Ej 


A driver of a car that moves in a straight line notices 
a truck in front of him that moves in the same 
direction with uniform velocity of 25 kmlh, so the 
driver of the car applies the brakes when the car's 
velocity was 80 km/h and the truck was at 12 m 
from the car. If the car decelerates at 8 mis’, then 
the car collides with the truck after 


(0075 (11s ©22s @34s 


Solution 


Q, Clue 1 


1 
1 [ 
2 
When the car collides with the truck, [E n dis 
the car will have moved 12 m in : 7 T 


1 
addition to the distance moved by i 
i 
1 


the truck (dy). 
- From the second equation of motion: 
E lae = 
d =(v,), t+ 2 at, d,=v,t 


1 " Integration 
d- d, z (v), Utd E 
L 


= FP 
dev,t-(v) t+ 2 ajt 


You can revise how to solve second degree 


equation with one unknown from section (9) | 
12 + (6.94 t) = (22.22 vty x(-8)0) page (19). | 


-4041528t-1220 
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UNIT 


Solving the equation by using the calculator: 

“at =L1s t,=2.7s 

- Assuming that the car won’t collide with the truck and it will overtake the truck as it is 
moving with negative acceleration till the truck reaches it, so the time taken for that to 
happen is the longer value (t,) while the shorter value (t,) is the time taken by the car to 
reach the truck in the first time. 

“t=t=L1s 

~. The correct choice is (b). 

"S the car's driver applies the brakes when the velocity of the truck was 


25 km/h where the car decelerates at 4 m/s?, what will be the time 
taken by the car to collide with the truck? 


[Example Q 
The opposite figure shows a car that moves with 
uniform velocity of 45 mls in a straight line where 
it passes beside a motorcycle of a policeman. 

The policeman notices that the velocity of the car 
exceeds the allowed velocity on that road and after 
Is from the pass of the car beside the policeman, 
the policeman starts to chase the car with uniform 
acceleration of 3 mls). So, the time taken by the 
motorcycle to catch the car equals - 


(0 12.945 (5) 15.82 s © 25.245 @ 30.97 s 


Solution 
Q, Clue 
When the motorcycle starts to move, the car had covered a certain distance d 1 (first interval) 
and when the motorcycle catches the car, the car would have covered a distance d, (second 


interval). So, the displacement of the motorcycle is (d Vt d). 


First interval) 


[Second interval > | 


7^ The car moves with uniform velocity and the motorcycle moves with uniform acceleration. 


7 deis = s 


motorcycle 
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1 2 
E (v), i+ 75 zv * Vit 


x36 =(45 x 1) e (451) 


-45t-45z0 

Solving the equation by using the calculator: 
t= 30.97 s 

-. The correct choice is (d). 


What the motorcycle moves with an acceleration greater than 3 m/s?, what will 
if be the time taken by the motorcycle to catch the car in this case? 


Fi 

@ Test yourself. o 0mm 
| Choose the correct answer: 

E A car starts its motion from rest in a straight line with uniform acceleration for 10 $ 


to cover a distance of 100 m, then the distance covered by it after 20 s from the start 
of its motion equals ................ 


(30 200 m (5) 300 m © 400 m (@ 800 m 


E The opposite figure shows two people a, b € -——09m—— e 


where the distance between them is 100 m. 
If they move towards each other where À 1 A 
person a moves with uniform velocity of 


2 m/s and person b starts his motion from (a) (b) 
rest with uniform acceleration of 0.5 m/s’. 
| then the two people meet after 


(@ 400 s (b) 40 s (6) 26.13 s @ 164s 


Third equation | The equation of (displacement-velocity) 


If a body moves with uniform acceleration in a 


bi! a vi 


straight line during interval of time (t) where its -e = Ice 
velocity at the beginning of this interval was M Qux Gm 
and its velocity at the end of this interval is v 7 


P 
then the displacement (d) covered by the body 
is given by the relation: 
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UNIT 


d=vt (D 


vet vi © 


(2) 


The graph of the third equation of motion for a body's motion that is started to be 
observed when the body was: 


moving with a velocity that doesn't 


at rest (v, = 0) 
equal zero (v; #0) 


will be 


v?(m?/s?) v7(m?/s?) 


Acar has started its motion from rest in a straight line with a uniform acceleration of 3 mis, 


then its velocity reaches 15 mls after covering a distance of «e= + 
(02,5 m (375m (90 m @ 1350 m 


Solution 


2 


vi=v+2ad 


(15)? =0+(2x3d) 
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Lesson One 


d=375m 


-. The correct choice is 


Whaat | the initial velocity of the car was 15 m/s and it moves with the same 
if 


acceleration, what will be its final velocity when covering the same distance? 


[Example Ej 


A car moves with a velocity of 36 kmlh on a straight road. 


When the car collides with a concrete barrier, it stops after 
0.5 m of its front part has been smashed, then the acceleration 
of the car during the collision is -+ è 


A 


(a) 50 m/s? (b) 100 m/s” 05 m X 
©- 50 m/s? @ — 100 m/s? 


Solution 


From the third equation of motion: 
2 


f 
0=(10)? + (2a x 0.5) 


M =v?+2ad 


a=- 100 m/s? 


7. The correct choice is (d). 


we want to calculate the interval of time taken by the car from the beginning 
of collision till it stops, what will be your answer? 


[Example Fj 
A man drove a car at a uniform velocity of 30 mls. Suddenly, he saw a child crossing the 
street and he applied the brakes after 0.5 s from seeing the child to decelerate the car uniformly 
at 9 mis? till it stopped. So, the displacement of the car from the moment of seeing the child till it 
stopped is -+--+ 


@ 65m (b 50m (15m (D 10m 


203 


eK 
z 
— — _ = 


Solution 


=?! 
total a 


When the driver saw the child, he applied the brakes after 0.5 s and during this time interval 
the car covered displacement d, and when the driver applied the brakes, the car decelerated 
uniformly till it stopped after covering displacement d,. So, the total displacement covered by 


the car (d) is: d = d, + d, 

- Displacement of the car during the reaction time till using the brakes (uniform velocity): | 
d, = V breuction = 30 x 0.5 = 15 m 

- Displacement of the car when applying the brakes (uniform deceleration): 


From the third equation of motion: 


^ d=15+50=65m 


«. The correct choice is (a). 


* the child was at a distance of 62 m from the car when the driver saw him and 


What | the child was running in the same direction of the car's motion at velocity 1 m/s, 
{| would the car hit the child? 


O Test yourself =~ ~ Gv 


| Choose the correct answer: 
I—————————M 
. The two cars in the opposite figure move in straight HD —— 
| lines at velocities v and 2 v. Each driver of the -qi» nM bei 
two cars applies the brakes, so the cars decelerate AXE Uu, Emm. ee 
326 (v0272v 


uniformly as shown in the figure. If the displacement ar» : 
of the first car till it stops is d, then the displacement 
SSS 


of the second car till it stops is ................ 


(88d @4d ©2a m 
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[Nlotes : : — 
(1) The opposite triangle would help in solving problems based (v 
on the equations of motion where the number written between 
two (given and unknown) quantities indicates the order of 
the equation that can be used to solve the problem. (a t) 
(2) The following table shows some special cases for the equations of motion: 
Y Abodystarts = Abodystops =~ A body moves with 
| from rest(v,2 0). (v, 20) uniform velocity (a = 0) 
| v,--at 
$ x 
d=- 4 at^ 
2 = 
2ad-- M M 


(3) Type of problems like: *an object moves according to a given relation " You should 
modify the given equation to be similar to one of the three equations of motion and 
then match them to find the required answer. 


An object moves with uniform acceleration in a straight line according to the relation; 
d=14t+1007, where (d) is measured in meters and (t) is measured in seconds. So, 


the initial velocity and the acceleration of the body are v.00. 
Initial velocity | Acceleration 

(a) 10 m/s 10 m/s? 

(©) 10 m/s 15 m/s? 

© 14 m/s 20 m/s? 

@ 14 m/s 25 mis? 
| Solution 
Q, Clue 


Match the given equation by the similar equation from the three equations of motion. 


5 
| 
w vit=l4t “y= 14 m/s 
=10¢ a= 20 m/s? | 
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7. The correct choice is ©. 


we want to calculate the distance covered by the object after 5 s, what will 
be your answer? 


| Example FJ " " 


The opposite graph represents the relation between Singh) 


the square of velocity ( Y ) and the displacement (d) è 


of a body that moves by uniform acceleration in 
a straight line, hence the time taken by the body $ 
to change its velocity from 2 mls to 16 mls 4 


equals «m 
@35s © 28s 
© 19s @ 12s a 


d(m) 


Solution 


vi-vis2add , +. Slope=4 


“. Slope =2a=1 s. a= 0.5 m/s? 
From the first equation of motion: v, = v, + at 
1622405t T “t= 28s 


7. The correct choice is (b). 


What | the body starts its motion from rest and moves with the same acceleration, 
if what will be the time taken by the body to reach a velocity of 16 m/s? 


[Example E] 


The opposite graph of velocity squared ( y?) versus v2(m?/s2) 


displacement (d) represents the motions of two bodies 5 


4 
A, B from rest, so the ratio between their final velocities 
v 


after passing the same interval of time (4) is " 
B 
8 4 2 
© I ® I 
1 A 1 
ei Q1 


d(m) 
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Solution 
ix - 
2E mim 2ad 3 Y= 0 Integration with Mathematics 
"s „an Sope | UE e 
. vp=2ad 78-773. You can revise the direct proportionality 
4-0 ; à 
a (Slope), ; IT 2 | from section (7) page (16). i 
äg (Slope), 1-0 1 
2-0 
Vp= Vi tat i v z0 
i i 
vp-at 
After passing the same interval of time: 
ke M 
voy d 


^. The correct choice is (a). 
L 

[Example fy 
A car that is moving with a uniform velocity 
of 15 mls passes in front of a traffic sign 
that indicates the maximum allowed speed 


on this road as 40 kmih. Just at the instant 
when the car passes in front of the sign, 


a,23 m/s? v=15m/s 
—- —- 


a policeman that stands by his motorcycle 
beside the sign starts from rest to chase 
the car with acceleration of 3 mls?, then: 


(i) The time taken by the policeman to catch the car is -e . 
@5s (b 10s (15s (20s 

(ii) The velocity of the motorcycle at the moment of reaching the car is =- Hig 
(8) 10 m/s (b) 20 m/s © 30 m/s (d) 40 m/s 


(iii) The displacement of the car and the motorcycle from the traffic sign when 
the motorcycle catches the car is «+--+. 


@ 50m (b) 100 m © 150 m @ 200 m 


Solution 


(i) - The car moves with uniform velocity: 


vy Se “d=vit 
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- The motorcycle moves with uniform acceleration, so from the second equation of motion: 


de() teda . (20 
* The car and the motorcycle cover the same displacement when the motorcycle 


catches the car. 


^. The correct choice is (b). 

(ii) From the first equation of motion: 
(vd, 2 (9, + a t=0 + (3 x 10) = 30 m/s 
7. The correct choice is ©. 

(iii) From the second equation of motion: 


d=(v) t+ La 8204 (1L x3 x (10) = 150m 
i2 2' 2 2 


^. The correct choice is (€. 


What | We want to plot a graph representing the relation between the velocity (v) 
if for the car (x) and the motorcycle (y) and the time (t), which of the following 
E. graphs represents this relation correctly? 


v(m/s) v(m/s) v(m/s) 


v(m/s) 


life application (safety skills) : 


© To avoid the dangers of exceeding prescribed speeds and to save souls, traffic 


instructions should be followed such as: 
Leaving an appropriate distance between vehicles to allow the driver to stop safely in 


case of emergency where more spacing between vehicles is required when: 
- The speed of cars gets higher. 
- The road is wet or covered with oil. 


- The vehicles are huge such as trucks. 
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q Test yourself —: mem 
_ Choose the correct answer: 


[1] Æ A body is moving with uniform negative acceleration (a) from a velocity y, till 
it stops, so the displacement (d) covered by the body from the moment of starting 
motion with this acceleration is given from the relation 


Ga-la (Daz-lae 
@©d=2at? @d=-2at 
3& When the velocity of a ship that was moving in a straight line has increased 
uniformly from 20 m/s to 30 m/s, it covered a distance of 200 m, then the time taken 
by the ship to cover this distance is -++ 
24s (b 16s (8s (4s 
The opposite graph represents the relation dim) 
between the displacement (d) and the square 25 À 
of time (t) for a body that moves in a straight line ai rol 
with a uniform acceleration, so the body’s velocity Ri Br 
f 
after 10 s is eee " 15 y | 
@ 25 m/s (8) 50 m/s 10 gt 
© 100 m/s @ 125 mis BL 
(eer io 52 
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Lesson One 


The questions signed by S{é are answered in detai, | ® Understand @Apply eHigher Order Thinking Skills 


| First | Multiple choice questions 


First equation of motion 


Interactive test 


@ 3 What is the time required for a plane to completely stop when landing on a straight 
© runway of an airport, if you know that its velocity was 50 m/s when touching the surface 
of the runway and it decelerates uniformly by a rate of 2 m/s?? 
(05s (b) 10s (9125s (25s 
(2) 3 A radar monitors the motion of a car that moves on a straight road with uniform 
© acceleration of — 4 m/s”, it finds that the velocity of the car was 13 m/s at 10:05:00 am, 
then its velocity at: 


(i) 10:04:59 am equals «+--+ + 
@ 17 mis (b) 9 mis (5) 7 m/s @5 m/s 
(ii) 10:05:01 am equals =- + 

(@ 17 m/s @®9 ms (97 ms @5ms 


© 3 A train moves in a straight line with an acceleration of 2 m/s? that has an opposite 
^ direction to the motion, then the time required to change its velocity from 72 km/h to 
13 km/h equals «+-+ 


@62s (825 (5118s («29.5 s 


[4] 3% If an object starts motion from rest in a straight line with uniform acceleration and takes 
^ time tin seconds which is numerically equal to the magnitude of its acceleration (a) in 
m/s? to reach a final velocity of 16 m/s, so the magnitude of its acceleration = === 


@2 m/s? (5) 4 m/s? (5) 8 m/s? @ 16 m/s? 
(5) The (velocity-time) graph that represents the motion of an object that is observed from 
* an initial velocity (vj) which is not equal to zero where it moves at uniform positive 


acceleration (a) during time (t) is 
v(m/s) v(m/s) v(m/s) v(m/s) 


- LA. C., PA 
© ® © © 
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Questions on Chapter 2 


Q 3E A body starts its motion from rest with a constant acceleration in a straight line. If its 
© average velocity during 8 s starting from the beginning of the motion eon 1.5 m/s, so 
its instantaneous velocity after 30 s from Starting the motion equals «+++ 

(a) 15.4 m/s (b) 12.5 m/s (© 11.25 m/s (d) 9.25 m/s 


Second equation of motion 


(7) If the displacement of a body that moves with uniform acceleration is given by 
the relation; d = v; t + i at? and the body starts its motion with acceleration a = 2 m/s? 
when its initial velocity v; = 10 m/s, then its displacement after 10 s is «+--+ 


(a) 100 m (b) 200 m (c) 300 m @ 400 m 


[5 The graph of displacement (d) versus time squared (t^) that represents the motion of an 
* object starting from rest and moving in a straight line with uniform positive acceleration 
ise 
d(m) dim) dim) d(m) 


NN... L^. a Vin 
@ (5 


9 Æ The opposite graph represents the variation of the velocity (m/s) 
* of a body versus time during 20 s, so the total displacement 
covered by the body equals 


(a) 20 m 
(6) 12m 
(©)36m 
@0 


O Æ The opposite graph represents the change in the velocities — v(m/s) 


® of two bodies A and B versus time, so the difference between — 1o A 
their displacements equals -+++ B 
@10m 
: 6 
(bj 50m a 
)30 m | 
)60 m " 
ve ES s) 
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@ 3% A body moves in a straight line with uniform velocity gr 4 m/s for 8 s, then it moves 
^ in the same direction with a uniform acceleration of 4 m/s? for 6 s, so the total distance 
covered by the body equals 


a) 128m (b) 80 m (©) 68m @ 56m 


@ 3% A body starts its motion from rest and moves in a straight line with uniform acceleration 
& to cover a distance d during a time interval t, so it covers during a time interval 2 t from 
the start of its motion a distance ~ 


@d @®2d ©4d a2 


[137 3 Two bodies start their motions from rest in straight lines with uniform accelerations to 


"n 


$ cover a distance d. If the time taken by the first body to cover this distance is double the 

time taken by the second body, then the ratio between the acceleration of the first body 
a 

and the acceleration of the second body Gd ise 


®4 


Q 3 Two cars start their motions a from rest and from a= 


^ the same position in two opposite directions as 
in the opposite figure. After 10 s the distance 


between them becomes 300 m, then the magnitude ag oH © 
of acceleration (a) equals ~- 
@ 1.5 m/s? © 300 m/s? (5) 2 m/s? @ 30 m/s? 


® 3 A train of length 100 m enters a straight tunnel of length | ] km with a velocity of 
© 4 m/s. If the train is moving with an acceleration of 0.5 m/s”, then the required time 
for the entire train to leave the tunnel is - 


(a) 550 s (p) 58.81 s © 2031s @20s 
[16] Æ Two cars start their motions from rest at the same Gas — Ü 
& starting point and move in the same direction as in 
the opposite figure, if the distance between them 
becomes 200 m after time t, then the distance G25 a 2a 
between them after time 2 t will be =+- 


(a) 200 m (5) 400 m (c) 800 m (d) 1600 m 


7) %Æ A tiger started running when it saw a re running at uniform velocity of 2 m/s at 15 m 
far from it. If the tiger ran at acceleration of 2 m/s?, then the tiger catches the deer after: 


(i) passing a time of -=-= from starting the motion. 

(5s (4s (25s (1s 
(ii) covering a distance of =-=- 

a)25m (b) 15m (c) 10m (d)5m 
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(B 3K In the opposite figure a static police car (A) which was 

** ata distance of 9.8 km from the junction of two roads 
received a report about car (B) that is moving with uniform 
velocity of 40 m/s on this way. If the police car moved with 


" c 2: " 
an acceleration of 4 m/s^ immediately to stop car (B), hence 


it reached the junction before car (B) by 30 s, so at what 


distance was car (B) from the junction when the policeman 
received the report? fan (A) 


= 


G) 8 km (b) 4 km | 
(c) 3 km (d) 2 km 
Third equation of motion 


Q A motorcyclist has started motion from rest in a straight line at a uniform acceleration of 
e 


1.5 m/s?, so its velocity will reach 7.5 m/s through a displacement of 


(11.25 m (b) 18.75 m © 187.5 m @ 1875 m 


@ The final velocity of a body moving with uniform acceleration is given by the relation; 
T v= 1 ve +2 ad . If the initial velocity of the body is 6 m/s and it moves by an acceleration 


of 4 m/s?, then its velocity after covering a displacement of 8 m will be === 


(0) 5 m/s (b) 10 m/s (c) 15 m/s (d) 20 m/s 


à Æ A bullet collided with a static target where its velocity at the moment of collision 
was 100 m/s. The bullet penetrated the target 10 m deep till it stopped, so the average 


acceleration by which the bullet moved inside the target equals «+++. 


(2) 500 m/s? ®©) 50 m/s? ©- 50 m/s? @) = 500 m/s? 


[221 Æ A car was moving with a velocity of 56 km/h so that the minimum distance that would be 
taken by the car to stop is 12 m. If the car moves with a velocity of 113 km/h assuming 
that the acceleration is constant in both cases, then the minimum distance that would be 
taken by the car to stop is - 


(97.7 m (5)49.2 m (489m (d) 24.4 m 


[23] Æ Car accelerates uniformly from rest to reach velocity v after covering a distance d, so 


** the velocity of the car after covering a distance 2d from starting its motion is =+- 


(0) v (42v 2v GD4v 


213 


Lesson One 


& 
z 2 e Understand @Apply Ss Higher Order Thinking Skills 


v(m/s) 


® Æ The opposite graph of velocity (v) versus time (t) 
represents the motion of a car with a uniform acceleration, — 6 


so the velocity of the car after 100 m from starting its 


4 
motion will be “e 
(@) 10 m/s ® 1043 mis z 
© 1042 m/s (d) 20 m/s EMIL su) 


Æ The opposite figure shows a car moving with 


uniform velocity of 60 km/h on a straight road, 

the car's driver suddenly saw a broken down truck 
which is 45 m apart from him, so the driver applies 
the brakes to decelerate the car by 2.77 m/s per 
second. So, which of the following sentences is 
correct? 


(a) The car won't collide with the truck. 
(b) The car will collide with the truck at velocity of 5 m/s. 
(c) The car will collide with the truck at velocity of 12 m/s. 


(d The car will collide with the truck at velocity of 23 m/s. 


More than one equation of motion 


& JÉ A body starts its motion from rest with a uniform acceleration, so if its average 
e 


velocity equals 10 m/s when it covers a displacement of 20 m, then its average velocity 
during 8 s from starting its motion equals ===- 


(a)2 m/s (b) 40 m/s (c) 10 m/s (d 80 m/s 


JÆ A body starts its motion from rest in a straight line with an acceleration of 3 m/s? for 


20 s, then: 

(i) Its final velocity equals =- 

(a) 180 m/s (5) 90 m/s © 60 m/s (d) 30 m/s 
(ii) The distance covered by it equals 
w 150 m Œ 300 m © 450 m (d) 600 m 


e Æ An electron in the cathode ray tube is accelerated uniformly in a strai 
© 2x 104 m/s to 6 x 10° m/s through a distance of 1.5 cm, then the time taken by 


ht line from 


the electron to cover this distance equals 
(8)4.98 x 1077 s (55.01 x 1077 s 


©5.01 x 10? s @ 4.98 x 10? s 
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& Æ A car was moving at 20 m/s in a straight line. When the brakes were applied, it 
^ decelerated uniformly at 2 m/s’, then: 
(i) The time required for the car to stop equals +--------+- 


@40s ® 20s (c) 10s @5s 
(ii) The distance covered till it stops equals ~- 

(@) 50m (b) 100 m © 300m @ 400 m 
(iii) The average velocity during the whole journey equals -+--+ 

(à) 2.5 m/s (5) 5 m/s © 10 m/s © 15 m/s 


30) 3 A body was moving with an initial velocity of 40 m/s when it has acquired an 
? acceleration of — 4 m/s”, then: 


(i) The distance covered during 5 s after the body has acquired the acceleration 


equals «+--+ 

(@) 100 m 1) 150 m (©) 250m (d) 300 m 
(ii) The time taken by the body from that moment till it stops equals 

@1s ®25s @©5s 


& 3 The man in the opposite figure starts his motion from A B 
® rest with an acceleration of 0.5 m/s? at lamppost A till 
his velocity reaches 2 m/s, then he moves uniformly by 
this velocity until he reaches lamppost B, so the total 
time of the man's motion is = 
@4s (8s 
(12s @ 16s 


a 20 m —— 


& Æ A driver saw the red traffic light at 100 m away from him when he was moving 
& with 80 km/h, so he used the brakes to decelerate at 2 m/s”, so which of the following 
sentences is correct? 
(a) The driver wouldn't pass the traffic light. 
(b) The driver would pass the traffic light with 147 m. 
(c) The driver would pass the traffic light with 23 m. 
(d) The car would stop after 9 s from the moment of applying the brakes. 


® Æ A man was driving a car in a straight road where he suddenly saw a falling tree that 
& closes the road, so he applied the brakes to slow down the car by uniform acceleration of 
5.6 m/s? nevertheless he hit the tree after 4.2 s. If the tree was 62.4 m away from the car 
when the brakes were applied, so the velocity by which the car collides with the tree 
equals «+--+. 
(2)3.1 m/s (b) 5.8 m/s (c) 8.8 m/s (d) 17.6 m/s 
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& Æ The opposite figure shows a car moving with - 
* uniform acceleration a to cover a displacement d pes 
over a time interval t. If the velocity of the car ES E 
at the end of this interval is vp, so which of the —— 7 
i — 


following relations is correct? 

yA = ah a? id 2 
@d=-7 at (p) d= 2 «t—at 
(Ddewt- d 


2 ph 
a? (pdsl (gea) 


%Æ A vehicle started motion from rest with a uniform acceleration of 2 m/s? for 6 s and 
then it moved at uniform velocity for half a minute. Next to that, the brakes were applied 
to decelerate the vehicle to stop within 5 s, then: 


(i) The greatest velocity reached by the vehicle equals ---- 
GD 30 m/s (p) 15 m/s (c) 12 n/s (d 6 m/s 
(ii) The total distance covered by the car equals 
(213m (p)390 m ©) 396m (426 m 


& %Æ A car was moving with uniform acceleration in a straight line. If the velocity at a 
? certain moment was 30 m/s and after 5 s from this moment its velocity became 10 m/s, 


then the distance covered through the third second only of this interval equals «+--+ 


032m (5;28 m cj22m @ 20m 


& 3 A car has started its motion from rest with uniform acceleration of 2 m/s?. After 
^ moving a distance of 100 m, the driver turned the engine off, so the car stopped 

5 s afterwards, then: 

(i) The acceleration of the car during the last 5 seconds equals ----------- 

(@) 8 mis? (54 m/s? ©)-4 m/s? @-8 m/s? 
(ii) The distance covered during the last 5 seconds equals -- 
G525Y2 m 550m ©)90m @ 150m 


(33) Æ Two cars A and B start their motions from rest in straight lines from the same point at 
** the same instant. If car A moves with acceleration a and car B moves with acceleration 
1.5 aso that after 50 s the velocity of car B becomes larger than the velocity of car A by 
50 m/s, then: 


(i) The acceleration a equals ----------- 


(@) 0.2 m/s? D04 m/s? @ 1 m/s” D2 mis? 
(ii) The difference between the covered distance by the two cars A and B equals ~- 
2) 625m © 1250 m (©3750 m 14375 m 
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| Æ The displacement (d) of a body that moves in a straight line at any instant (t) is 
* calculated from the relation; d = 5 t — 3 t?, then: 


(Given that: (d) is measured in meters, (t) is measured in seconds) 


(i) The initial velocity of the body equals ----------- 


(a) 1 m/s (p) 8 m/s c) 6.5 m/s @5 m/s 
(ii) The acceleration by which the body moves equals ----------- 

(8-6 m/s? (5)3 ms? ©)-3 m/s? @ 6 mis” 
(iii) The time taken for the body to stop equals --- 

(10.63 s (5073s ©) 0.83 s (0.93 s 
(iv) The velocity of the body after covering a distance of 2 m equals ----------- 
(a) 21 m/s (b) 13 m/s €) 7.5 m/s @ 1 m/s 


[407 3 An object is moving in a straight line according to the relation; t = 1v- 6 where (t) 


** is the time of motion measured in seconds and (vp is the velocity of the body measured 
in meter/second, then: 


(i) The initial velocity of the body equals ----------- 


@) 24 m/s (b) 12 m/s (c) 6 m/s (2)3 m/s 
(ii) The acceleration by which the body moves equals 

(@)4 mis? @®-4 mis? © 2 m/s? @-2 mis? 
(iii) The distance covered during 10 s equals --- 

(a) 320 m (6) 220 m ©) 160m @ 130 m 


@ Æ A body is moving according to the relation; t = so the velocity of the body after 


(Knowing that: (d) is the displacement of the body measured in meters, (t) is the time of 
motion measured in seconds) 
() 2 ms D3 m/s ($)4 m/s @ 12 m/s 


[42] XÆ A body moves in a straight line with a uniform acceleration according to the relation; 
LJ MI y 36 + 5d where (d) is the displacement of the body measured in meters and (v) is 
the velocity of the body measured in meter/second, then: 


(i) The initial velocity of the body equals -+--+ 


(2) 8 m/s b) 6 m/s (c) 5 m/s (d) 3 m/s 
(ii) The acceleration by which the body moves equals ----------- 
@ 25 m/s? D3 m/s? (4.5 m/s? @5 mis? 
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(iii) The displacement of the body after 20 s equals +--+ 

@ 145m (b) 560 m (©) 600 m @) 620 m 

(iv) The distance covered by the body when it reaches a velocity of 20 m/s equals ee 
@) 72.8 m (364m © 36.3 m @ 18.2 m 

(v) The velocity of the body after 15 s equals +--+. 

(@ 21.7 m/s (b) 42.5 m/s (c) 43.5 m/s @ 50 m/s 


[43] 3l The opposite graph of displacement (d) versus time 


squared (à represents the motion of a body with 
a uniform acceleration, then its velocity after 10 s 
from starting this motion equals -- 

(a) 25 m/s © 50 m/s 

© 100 m/s (@ 2.5 m/s 


ts) 


Q Æ The opposite graph of velocity squared (v3) 
® versus displacement (d) represents the motion of 
a body with a uniform acceleration. What is the 


acceleration and the time of observing this motion? 30 


@-Smis2,155s — (5-333m/s,(2s 15 


©-S5 mis’, 5.01 s V5 nis? 3 s dim) 
[457 Æ The opposite graph represents the relation between vim/s) 
- the velocity and the time for two bodies A and B that 60 A 
move from rest in a straight line, then: 50 
(i) The displacement of body A after 6 s equals ===- 40 B 
(a) 270 m (b) 150 m 30 
(c)135 m @ 120 m 20 
(ii) The displacement of body B after 6 s equals +--+ 10 
(180 m (b) 90 m B 6 $8 ii 
(c) 75 m (d 15 m 


(iii) The time taken by body B to cover the same displacement of body A after 6 s 


(6925 (b) 7.35 s (c)7.74s (7.925 


Questions on Chapter 2 


O Æ The opposite graph represents the relation between v???) 
* the square of the velocity (2 and the displacement (d) 4 A 
for two bodies A and B that start their motions from rest, 3 


so the ratio between the final velocities of A and B t 
3 2 
(SA after passing 5 s is +--+ 
M 


8 & 4 
OL. OT 3^ dem 
1 


Sd pL 
61 @ 


@ Æ A runner traverses a straight racetrack of length 100 m in 17 s, where he moves 
& 


the first 3 seconds with a uniform acceleration a for a distance d to reach a velocity v after 
covering this distance and he continues the rest of the race by this velocity (v), so which of 
the following choices is correct? 


a = d 
(8) 0.8 m/s? 3.63 m 
® 0.8 n/s? 9.68 m 
© 2.15 m/s? 3.63 m 
@ 2.15 m/s? 9.68 m 


| Second Essay questions 


If the displacement (d) covered by a body during a time interval t is given by the relation; 


d= + at”, where (a) is the acceleration of the body. 


Mention the conditions that makes the previous relation applicable for the motion 
of a body. 


e The opposite fener represents the graph of velocity 
versus time for two objects A and B that started their 
motions from rest in a straight line. 

(a) Which object has moved with a greater acceleration? 
And why? 

(b) Which object has covered a greater distance? 
And why? 
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9 The opposite figure illustrates a ball rolling down (A 

^ from rest a smooth inclined plane with a uniform K p (B) 
acceleration. Points (A, B, C and D) indicate o (C) 
the ball position every 0.5 s. N ) 
Based on the figure, answer the following: 1 > 
(a) How can you detect from the figure that the ball is 

speeding up? 

(b) Calculate the ball's acceleration if the distance between (A) and (D) is 2 m. 


(D) 


An object starts its motion in a straight line from position x; with an initial velocity v; 
moving with a uniform acceleration. Prove that its final position (xy) can be determined 


from the relation: 
Xp= Xx, + 4 (vit vpt 


; Explain why the following situation is impossible: 
** “A body starts its motion from rest in a straight line with uniform acceleration to cover 
a distance of 50 m through 10 s till its final velocity after this time equals 8 m/s". 
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New/Types) of} questions) 2 
First : Choose two correct answers in each of the following 


[1 Which of the following graphs represent the motion of a body with a uniform acceleration 
* of5m/s?? 
v (m/s) v (m/s) d(m) 


t(s) P(s?) t(s) 


m) ERE HEC 


d(m) d(m) 


Ps?) 


i 
1 
2 


Ca] 


(d) € 


(2) A driver of a car on a straight road saw the red traffic light at a distance of 120 m from him 
* when he was moving at a velocity of 72 km/h, he used the brakes to decelerate at 2 mis’, 
so which of the following sentences are correct? 


(3) The car passes the traffic light by 20 m. 

(b) The car stops before reaching the traffic light by 20 m. 

(€) The car stops after passing the traffic light by 10 s. 

(d) The car stops after 10 s from the instant of using the brakes. 


(©) The car stops after covering a distance of 200 m from the instant of using the brakes. 


9 A body moves in a straight line with uniform acceleration (a). If its velocity changes from v; 
* wo vp during time t and its displacement is d, so which of the following relations are correct? 


esiti Vd Bes a (jr. 2d 
SUY AUCI VY; 
(pde vt Far ©d=vt- 4 a? 
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[4 A body moves from rest in a straight line with a uniform acceleration (a) of measuring 
& unit m/s?, then =+ 
®© the displacement of the body during the fifth second only from the beginning of its 
motion equals (9 a) m 
(b) the displacement of the body during the fifth second only from the beginning of its 
motion equals (18 a) m 
© the displacement of the body during the fifth second only from the beginning of its 
motion equals ($2 m 
© the average velocity of the body during 5 seconds only from the beginning of its 
motion equals (10 a) m/s 
(€) the average velocity of the body during 5 seconds from the beginning of its motion 


equals ( 3a) m/s 


Second : Choose from the list what suits the spaces 


e The following graphs describe the motion of a body that moves with uniform acceleration (a), 


^ so what the slope of the straight line in each case represents? 


dim) v(m/s)? 


Ka jc» a d(m) 


a | fa 2a za 


e9 A body starts its motion at t = 0 from rest in a straight line with uniform acceleration. 
* [fits velocity is v, and its displacement is d; at t = t, while its velocity is v, and its 
displacement is d, at t = ty, then: 


(2) The ratio e equals -++--++ 


to 


[a 


iul 


D 
d 
(b) The ratio (8) equals «+--+ 
2 
2 2 
| S| m mm 
Gj | v3 "vs 6 d, 
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Questions on Chapter 2 


© The opposite (acceleration-time) graph 
© represents the motion of a body that 
starts from rest in a straight line, so 
the displacement of the body after 
passing: 


(a) 2 s equals 


(b) 6 s equals ............... m. 


(ol]slo]»]a4 


a(m/s2) 


t(s) 
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Applications of Motion with Uniform 


EESSI Acceleration (Free Fall - Vertical Projectiles) 


© In the previous lesson, we talked about the equations of motion that describe the motion of 
objects at uniform acceleration and now we will study some applications of motion with 
uniform acceleration, such as: 


Free fall Projectiles 


© When a rock and a feather are dropped from the same height 
at the same moment inside a tube filled with air, we notice that 
the rock reaches the bottom of the tube first (figure (1)) where 
the two bodies during falling are under the effect of two forces: 
1. The gravitational pull of the Earth (their weights). 
2, The air resistance to their motion, 
since the collisions of air molecules with the object affect 
the velocity of falling of light objects (the feather) more 
than that of heavier objects (the rock), we find that 
the rock reaches the bottom of the tube first. 


Figure (1) Figure (2) 
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© If we repeat the previous experiment but with evacuating the tube from air, we notice that 


the rock and the feather reach the bottom of the tube at the same moment (figure 2) which 


means that when they fall under the effect of their weights only, they move with the same 


acceleration (neglecting the air resistance to each of them). 


© The motion of bodies in the gravitational field NI 
ote: 


under the effect of their weights only with 
neglecting the air resistance is called free 

fall and the experiments prove that the free 
falling bodies move with the same uniform 
acceleration regardless of their masses which 
is called free fall acceleration whose average 
value at the Earth’s surface is 9.8 m/s? and its 
direction is towards the center of the Earth. 


motion and relative to it the sign of the acceleration during our study. 
is determined and in the following we will assume 
that the positive direction of motion is the direction 


of the initial velocity of the body. 


Distinguished Scientists 


Galileo 

Galileo proved that: 

Falling objects of different masses, when neglecting air 
resistance, reach the ground at the same time. 

He put an end for Aristotle’s idea that implied: “Heavy objects 
would reach the ground in shorter time interval than that taken 
by lighter objects”. 

He proved this by dropping two objects of different masses 
and equal volumes down the leaning Tower of Pisa in Italy. 


* The free fall acceleration varies 
slightly from one place to another 
on the Earth's surface because 
the Earth's shape is not completely 
spherical but it is ellipsoid, where 
its equatorial diameter is bigger than | 
its polar diameter, so the free fall 
acceleration varies depending on the 

© When studying the motion of any body in free fall, | distance from the Earth's center, but 

we should assume a reference (positive) direction of | We Will neglect this slight variation | 


— | 
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= Notes: 


(1) When objects move under the effect of gravity, the equations of motion with uniform 
acceleration are applied using letter “g” instead of “a” for denoting the acceleration due 
to gravity as follows: 


D i Em" 3 | 2ed=v?—v? | 


(2) The opposite figure represents a recording for the positions of 
a body that falls freely from rest through equal intervals of time y 
and the following table shows the instantaneous velocity of this 
body at each second and the distance covered by it away from 
the falling position (consider g = 10 m/s?). 


uonoauip uono 
Ee. 


e 6 ooo 


The instantaneous The falling The time 
velocity (m/s) distance (m) taken (s) 
0 0 0 
10 5 1 
zl 
20 20 2 
30 45 
40 80 4 
50 125 5 
gt 4 e? t 


We notice that: 

© The velocity of the body increases uniformly with time where v, = t according to 
the first equation of motion (v, = v, + gt), so we find that the instantaneous velocity 
of the body at the end of the 1* second (t = 1 s) is 10 m/s and its instantaneous velocity 
at the end of the 2"! second (t = 2 s) is 20 m/s. 


G The displacement of the body increases non-uniformly with time where de 
according to the second equation of motion (d = v; t + i gt). so we find that 
the displacement of the body is 5 m during the 1“ second and its displacement 
is 15 m during the 2' second only (20 m during the two seconds). 


- 226! 


Chapter 2 


An apple fell freely from a tree and hit the ground after 1 second. then: (g 10 mls)) 


(i) The velocity of the apple at the moment of hitting the ground equals + 


(2) 7 m/s (b) 8 m/s (c) 9 m/s @ 10 m/s 
(ii) The average velocity of the apple through its fall till reaching the ground equals .-.- 
(3) 1 m/s (5) 3 m/s (5 m/s @7 m/s 
Solution 


Assume that the positive direction of motion is downwards. 
(i) v,» ve gt=0-+4(10 x 1) = 10 m/s 


~. The correct choice is (d). 


_ Vety; - 
(ii) ¥ = Et = 10*0 5 m/s 


~. The correct choice is ©. 


What | we want to calculate the height from which the apple fell above the ground, 
if 


what will be your answer? 


| Example f 
A stone fell from the top of a building. If the stone passed by a man standing in a balcony 
that was 5 m high above the ground 2 s later (consider: g = 10 mls?), then: 


(i) The building height equals «+... 
@ 13m (b) 19m (c)25m @3lm 
(ii) The stone velocity at the moment of passing by the man equals .....-...-.-.- 
@ 10 m/s (b 15 m/s (c) 20 m/s (d) 25 m/s 


Solution 


Q Clue 
The height of the building is the distance covered by the stone from the top of 
the building to the balcony (d., ) added to the distance covered by the stone 
Jrom the balcony to the ground (d, ). 
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Assume that the reference (positive) direction of motion is downwards. 
(üd,ev te $C =04(4 x 10x 220m 
h=d,+d,=5+20=25m 
<. The correct choice is ©. 
(ii) y= v,+gt=0+(10 x 2) = 20 m/s 


*. The correct choice is ©. 


t| we want to calculate the velocity of the stone at the moment of reaching 
the ground, what will be your answer? 


[Example FEM = es à 


The opposite figure represents a boy holding a ball. If 
the ball is dropped to fall freely from rest, then the ratio 
between the instantaneous velocity of the ball when it 
passes by point y and its instantaneous velocity when it 


passes by point k is «e : 
l JL 
Gu [OE 
AL. AL 
ei o$ 


Solution 
vis vie 2gd 
WEM You can revise the direct proportionality 
Vis 2gd from section 0 page (16). 
2 
No 3 NEA Q9 di 
"em d. 34 3 (MEI 


p 


<. The correct choice is (€). 


we want to determine the ratio between the time taken by the ball to reach 
point y and the time taken by the ball to reach point ( from the start of 


t, 
motion &) what will be your answer? 
t 
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Example Ej 


The following table records the values of velocity (v), displacement (d) and time (t) of 


a freely falling object: 


t(s) d (m) v (m/s) 
0 0 0 
0.5 1.25 5 
l 5 10 
1.5 11.25 15 
2 20 20 


(i) Use the recorded data to plot the graphs of displacement versus time and velocity 


versus time that describe the motion of the object. 


(ii) What can be concluded from the increase in spacing between the object positions at 


equal intervals as time passes? 


(iii) Calculate the displacement and the velocity of the object after 3 s from the moment 


of its falling. 


Solution 
Assume that the reference (positive) direction of motion is downwards. 
Ü dm 


v (m/s) 
20 20 
15 15 
10 10 
5 5 
0 0s T i3 2 Hg 0 05 I 15 2 iid 


(ii) The increase in spacing between the object positions at equal intervals as time passes 
indicates that the object moves at increasing velocity (positive acceleration) which 
means that the velocity and the acceleration of the body are in the same direction. 


| 


(iii) From the (velocity-time) graph: 


Av _ 20-0 
At ~ 2-0 


= 1 
d=vitt zat 


g = Slope = 


= 10 m/s? 


=0+ 4 x 10x (3 =45m 


vp=v;+gt=0 + (10 x 3)=30 m/s 
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Practical Determining the free fall acceleration (the acceleration 
Experiment BESIDES 


1. Experiment Objective: 


Determining the free fall acceleration (the acceleration due to gravity g). 


2. Experiment Idea: 


e Measuring the time (t) taken by a water drop to fall freely through a vertical 
displacement (d). 

e Finding the free fall acceleration (g) by knowing both 
of (t) and (d) and applying the second law of motion. 


3. Tools: 


- Water 
1. A jar of water provided with a tap that controls 


water dripping. 
2. A stopwatch. 


3. A metal dish to produce sounds of water splashes. 


Metal dish 


4. Meter tape. 


4. Procedure: 


1. Adjust the metal dish directly below the tap opening at a distance (d= 1 m). 

2. Control the tap to allow a water drop to fall just at the instant of hearing the previous 
drop hitting the dish base, accordingly the time taken by the drop to fall becomes equal 
to the time between dripping two successive drops from the tap. 


3. Record the time taken by 50 successive drops to drip using the stopwatch. 


Then, find the time between two successive drops (t) which is the time of drop falling. 


4. Repeat the previous step several times then find the average time taken by one drop to 
fall. 


5. Find the acceleration due to gravity (g) using the second equation of motion, where: 


= lg 
d=v,t+ PES 
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In an experiment to determine the acceleration due to gravity using freely falling water 
drops, the distance between the tap nozzle and the plate base was 1 m. If the time taken 
by 100 successive drops is 45 s to fall and reach the plate, then the acceleration due to 


gravity is «mA 
@ 9.75 mis? (5) 9.80 ms? (99.88 mis? 


Solution 


Assume that the positive direction of motion is downwards. 


; t 
7 , _ Total time . Wo 45 
Time taken "y one "i to fall (t) = Numbercfdas Ve "E C 

2 dS 
vd=vitt > et = st 
2d 
=== 2%! = 9.88 m/s? 
U (045) 


^. The correct choice is ©. 


@ 10 m/s? 


-045s 


ç Test yourself 


/ Choose the correct answer: 
freely with a constant acceleration 9.8 m/s?? 


(b) The body falls a distance of 9.8 m every second. 


B ^ metallic ball falls freely through 4 levels 
J, K, L and M that are at equal distances from each 
other as in the opposite figure, then ... 


@ Which of the following statements is correct for a body that is falling 
(3) The body falls a distance of 9.8 m after passing the first second. 


(c) The acceleration of the body changes by 9.8 m/s? every second. 
(d) The average velocity of the body during the first second is 4.9 m/s. 


The maximum velocity of The minimum time taken by 
the ball is between the two levels | the ball is between the two levels 
@ LK LK 
(5 LK L.M 
© LM LK 
© L,M L,M 
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= 


| Vertical projectiles 


| First | Vertical projectiles 


© The motion of the bodies that move under the 
effect of the acceleration due to gravity only is 
called free fall regardless the direction of motion 
of the body or its initial velocity. 


© When a body is projected vertically upwards at 
initial velocity v; by neglecting the air resistance, 
it will move with the free fall acceleration and the 
direction of the acceleration will be opposite to 
the direction of motion (velocity), so the velocity 
of the body decreases gradually as the body 
gets higher till its velocity reaches zero at the 
maximum height reached by the body. 


© At the maximum height, the body stops for an 
instant and then it starts to fall which means it 
reverses its direction of motion and it moves 
towards the Earth’s surface with the acceleration 
due to gravity and in the same direction of 
acceleration, so the velocity of the body increases 
gradually as it approaches to the Earth’s surface 
where: 


Projectiles at an angle | 


Falling of the body 


The velocity of the body 
increases, since the 


í 

| is the same as the 
direction of velocity 

——-| 


The velocity of 
the body decreases, | 
since the direction || 
of acceleration 
is opposite to 
the direction of 
velocity 


The velocity of the object when e — its velocity at the same level | 

it is projected upwards ba (height) when it is falling down | 

The time of rising to the maximum P3 The time of falling to the same | 
height T level of projection 


= [Nlote: 


e When a body is projected vertically upwards, its velocity decreases uniformly till it 
vanishes at the maximum height and the body becomes at rest at that moment but its 
acceleration at this moment doesn't equal zero and it is equal to the free fall acceleration. 
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e 
lorampre| F 
1 8 
An object is projected vertically upwards at initial velocity of 98 mls from the ground, E 
then: (g=98 mils?) 
(i) The maximum height reached by the object is ................ 
(3) 490 m (5 530m (575m (à 61l m 
(ii) The time taken to reach that height is 
(255 (55s (75s @ 10s 
Solution 


ve direction of motion is upwards. 


Assume that the p 
(i) v$ - v? 2 - 2 gd 


MTM. 0 - (98) 2490m 
-2g  -2x98 


~. The correct choice is (a). 


d= 


(ii) Vp=V,-gt 


7. The correct choice is (d). 


What | we want to calculate the time taken by the object to return to the ground 
if 


from the moment of projection, what will be your answer? 


[Example FM _ 


A ball is projected vertically downwards with initial velocity 8 mls from a height of 30 m, 


then the time taken by the ball to reach the ground is ................ (g29.8 mls?) 
(20.87 s (5 1.795 (6314s (4522s 


Solution 


Assume that the positive direction of motion is downwards. 
vps vz +2 gd = (8)? + (2 x 9.8 x 30) 

Vp= 25.53 m/s 

Vp=V, tat 

25.53 =8+9.8t 

t=1,79s 
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Rnother Solution: 
devtedge 


Integration with Mathematics mz —— 


You can revise how to solve second degree equation 


AS di 2 
30 ps bui G EPR with one unknown from section (9) page (19). 
49t +8t-30=0 E - 


By using the calculator to solve the equation: 
SE 1179s 
. The correct choice is (b). 


ia the ball is projected vertically upwards with the same initial speed, what 


will be the time taken by the ball to reach the ground ? 


[Example Ej 


The table below records time, displacement and velocity of an object projected vertically 
upwards at initial velocity 20 mls: 


Time (s) o [os| 1 [ıs] 2 |25| 3 [35] 4 | 
Displacement (m)| 0 8.75 15 1875| 20 18.75 15 8.75 0 
Velocity (m/s) 20 15 10 5 0 -5 | -10 | -15 | -20 


This motion can be represented by the following diagrams: 


Q 
PHN 
ALIM 
3 
E NEM 


Projectile trajectory Change of displacement with time Change of velocity with time 


d(m) v(m/s) 


t(s) 


(a) Determine the object velocity at the points P, Q and N from the (displacement-time) 
graph and from the (velocity-time) graph. 

(b) What is the value of the line slope in the (velocity-time) graph? What does it 
represent? Why has it got a negative sign? 

(c) Calculate the distance and displacement from the start to the end of the journey. 
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Solution 

(a) From the (displacement-time) graph: 
"The velocity of the body at any point equals the slope of the tangent of the curve 
at that point. 


Slope = A. =v 
Ad 20 — 10 
M 10 m/s 
A 15-05 
va 
Ad 
N= ar 10 m/s 


From the (velocity-time) graph, we obtain the same values. 
s : Av _ 0-20 2 
b) Slope of line = — = =-10 m/s 
(b) Slop At 2-0 


The slope of line represents the acceleration of the object (free fall acceleration). 


The negative sign indicates that the object velocity decreases as it goes further from 
the ground. 


(c) Distance (s) = 20 + 20 = 40 m 


Displacement (d) = zero 
[Example E] 
A ball is projected vertically upwards with initial velocity v to reach maximum height h 


after time t. If it is projected vertically upwards with initial velocity 2 v, then the maximum 
height reached by the ball would be ................ 


G2n (2h (94h @ 16h 


Solution 


Assume that the positive direction of motion is upwards. 


> ae | a 
vp 7 Vj +2ad " v,=0 
-v =-2gd 

2 
S, Oh diye LL 
9, (X ` 4, y 4 
d,=4h 


~. The correct choice is ©. 


What the ball is projected vertically upwards with initial velocity 3 v, what will be 
if | the time taken by it to reach the maximum height in terms of t? 
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[Example E; " z 


The opposite figure shows a boy that throws a stone vertically 
upwards from the top of a building with velocity 20 mls. If the 
height of the stone from the ground at the moment of projection 
is 50 m, then: (g=98 mis?) 


(i) The time taken by the stone to reach the maximum height 


(8) 1.125 ® 204s 
©3085 @507s 


(ii) The maximum height (h,) reached by the stone from 
the point of projection is ................ 


(213.8 m (b) 15.9 m 
(9204 m (237m 


(iii) The magnitude of the velocity of the stone when it 


M ----)9----------. 
50m 


z i ur A" The ground 
returns to its point of projection is ................ 
10 m/s © 15 m/s 
© 18 m/s @ 20 m/s 


(iv) The magnitude of the velocity of the stone and its displacement after 5 s from 
the moment of projection are ................ 


The magnitude of the The displacement 
velocity of the stone of the stone 
@ 29 m/s 22.5 m downwards 
© 29 m/s 17.25 m upwards | 
© 25 m/s 22.5 m downwards 
@ 25 m/s 17.25 m upwards 


Solution 


Assume that the positive direction of motion is upwards. 
(i) When the stone reaches the maximum height: 

Vv =V, +at=v,—gt 

0=20-98t 

t=2.04s 


<. The correct choice is (bj. 
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I s 1.42 
(i) h, v te y at 
2vt-lgü 
=vit-78 


= (20 x 2.04) — d x9.8 x (204) = 20.4 m 


-. The correct choice is (c). 


(iii) The magnitude of the velocity of the stone when it returns to its projection point — 
The magnitude of the velocity of the stone at the moment of projection = 20 m/s 


^. The correct choice is (d). 
(iv) v, =v, + at 
=v -gt 
= 20 — (9.8 x 5) 2 - 29 m/s 


- 1 
d=vitt a 


at 
| =vt-4g? 
=(20 x5)-(4 x 9.8 x (5)?) =- 22.5 m 


“. The correct choice is (a). 


What | the height of the stone from the ground at the moment of projection is 30 m, 
if | which of the calculated values will change? 


Test yourself Cm 
Choose the correct answer: 
| [1] A ball is projected vertically upwards to reach the maximum height (h) after 3 s, 
then the value of h is .….......-.---.. (g = 10 m/s?) 
(@) 20m (545m (55m (4) 60 m 


| BA rock is ejected from the opening of a volcano vertically upwards with velocity 30 m/s, 
then its velocity when it returns back to the opening of the volcano is ................ 

| @ equal to 30 m/s ® equal to — 30 m/s 

| © greater than — 30 m/s (bo 
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E 


Interactive test 


Free fall 


) When an object falls freely, its +--+ changes from one point to another. 


. 
(a) mass (b) velocity © acceleration @ density 


K2) Two bodies of different materials having the same volume fall freely together from 
^ the same height, neglecting the air resistance, which of the following statements is correct? 
(@ The heavier body reaches the ground first. (b) The lighter body reaches the ground first. 


(© The heavier body accelerates more. (d) They reach the ground at the same time. 


[37 If a body falls freely from a building of height (d) where it takes time (1) to reach the base 


* ofthe building, then the height of the building is ir by the relation; - 
(a) d= gt Od=sr @d=ze — 
o An object falls fieely. Given that (g = 9.8 m/s), its velocity jas seconds —Á becomes ~ 


°@ 29.4 mis (b) 98 m/s © 19.6 m/s (d) 9.8 m/s 


e 3& Two bodies of masses 5 kg and 25 kg fall freely at the same moment from a point 

Š 10m high above the ground, then the time taken by each body to reach the ground 
is «~» respectively. (g=98 m/s? ) 
ARAB (b) 1.43 s,0.48 s iden 101s @ 1.01 s,0.34 s 


(9) Æ An object falls freely from a point that is 3.2 m high above the Moon's surface. If it takes 
© 2 5 to reach the surface, then the acceleration due to Moon's gravity equals - 


@ 3.2 m/s? @® 1.6 m/s? © 0.8 mis? @04 mis? 
@ 3% An object falls freely from 5 m high point above the ground, then: (g=9.8 m/s?) 
M (i) The velocity of the object when it reaches the ground is «s 
(a) 9.9 m/s (5) 7 m/s (c)4.95 m/s @ 4.4 mis 
(ii) The time taken by the object to reach the ground is +--+ 
@ 101s (p) 0.98 s (0075s (0455s 
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Æ An object falls from the top of a tower to reach the ground 6 s later. If the free fall 


è : 2 
acceleration is 9.8 m/s7, then: 


(i) The velocity of the object when it reaches the ground is -+-+ d 


(@) 117.6 m/s (b) 58.8 n/s (c) 29.4 m/s @ 14.7 m/s 
(ii) The height of the tower equals 

@44.1m ®894m ©1764m @ 352.8 m 
(iii) The distance covered during the last 2 s equals -+--+ 

(@) 98 m (6) 88.2m ©58.8m @49m 


9 3 A stone has fallen from the edge of a well that contains water at depth of 122.5 m 
^ from the edge of the well, hence the sound of the stone hitting the water will be heard 


after m 


(Knowing that: The velocity of the sound in air = 343 m/s, g = 9.8 m/s?) 


(2) 4.64 s (b5s (c) 5.36s @5.72s 


(107 The graph that represents the relation between the displacement (d) and the square of 
the time (e for an object that falls freely from rest is +--+ - 


dim) dim) dim) d(m) 


A ts?) © U(s2) © Uis? © Uc?) 


@ Æ In an experiment to determine the acceleration due to gravity using water drops that 
. 


fall freely, the distance between the tap nozzle and the plate base is 1 m. If the time taken 
by 100 drops to hit the plate is 45 s, then the free fall acceleration according to the results 
of the experiment equals «+--+ - 


(8) 9.7 m/s? (5) 9.8 mis? © 9.88 m/s? @ 10 m/s? 


@ 3& A man dropped a stone from the top of a building and when 
** the stone has covered 10 m, the man drops another stone. If the 
height of the tower is 100 m, then the time difference between 
dropping the two stones is «+--+ + (g=10 m/s?) 


@ts &y2s 
©2s $225 


- 
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EI a 


® Æ The opposite figure shows a ball in a free fall starting from A-----p- 
2 


** position A, so the ratio between the velocity of the ball at ám 
position B and at position C GB) equals. (g= 10 m/s?) dera 
ml (ee 
E 
T zd. The ground 


® 3K A ball falls from a height h above the Moon's surface to reach the Moon’s surface 
* with velocity v, during time t, and another ball falls from the same height h above the 


Earth's surface to reach the Earth's surface with velocity v, during time t5, so which of 
the following choices is correct? 


(Knowing that: The free fall acceleration on Earth is 6 times the free fall acceleration 
on Moon) 
The relation between v; and v, | The relation between t, and t, 
@ URSI tjt 
® vi> v tj «t 
© MESZ! [ED 
(d) URS [ES 


[157 3 If a body falls freely such that its velocity after covering a distance of 1 m from the start 


* of its motion is v m/s, then its velocity after 1 s from the start of its motion is ===- m/s. 
2 


(2v oy @2v 


(161 Æ An object falls from the top of a building of height 2 d, then it reaches the middle 


* ofthe building's height after time t, so it covers the other half of the building during 


D onsec (g = 10 m/s) 


(50.5t ©033t @oait 


17) 3& A piece of lead was dropped into a lake from 10 m high above the lake’s surface, when 
* it reaches the surface of the water its velocity was v then the velocity starts to decrease 
and it dives at an average velocity that equals 0.1 v to reach the bottom of the lake after 


6.5 s from the moment of reaching the surface of water, then the depth of the lake 


js . (g = 10 m/s?) 
($9191 m Bom ©9.19m @65m 
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A 


Q Æ An object falls freely as in the opposite figure from 
** point (A) to point (C) passing through point (B) at the T 
middle of the distance, then the ratio between the time ST 

of motion of the object from (A) to (B) and the time of 
motion from (A) to (C) equals --- 


TI i ground 
^ <7 . : : 


G4 (— c 


Vertical projectiles 


[19] Body A falls freely from a height (h) towards the ground and at the same instant. Body B 
is projected vertically upwards from the ground. If the two bodies meet at height [x 


then the ratio between the accelerations of the two bodies GA DA ) IS e 
aR 2 


as] B-1 0 5 1 
D -= \ C) — 
ed à; €)0 «a^ « 


[e 


& Two solid balls of the same volume are projected vertically upwards from the same level 
^ with the same initial velocity, if one of them is metallic and the other is wooden, given 
that the density of the metal is higher than the density of the wood, then —-— - 


(4) the two balls reach the level of projection at the same instant 
(b) the metallic ball reaches the level of projection first 
(©) the wooden ball reaches the level of projection first 


(d) we can’t determine the answer 


@) when projecting a body vertically upwards, then: 


. " 
(i) During ascent -+--+ . 


The direction of velocity The direction of acceleration 
@ downwards downwards 
® downwards upwards 
© upwards downwards 
(d upwards upwards 


(ii) During falling =- - 


The direction of velocity The direction of acceleration 
D downwards downwards 
b downwards upwards 
© upwards downwards 
d upwards upwards 
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@ If a body is projected vertically upwards in the gravitational field of Earth assuming that 
^ the positive direction of motion is upwards, then which of the following choices is correct 
at the maximum height reached by the body? 


Body’s velocity Body’s acceleration 
(a 0 g 
(b 0 -g 
c Maximum g 
c Maximum -g 
[237 3k The maximum height for a jump recorded by a player in a basketball game was 1.25 m, 
® sothe light's time of this player in the air is =- - (g = 10 m/s?) 
000055 (b) 0.25 s (c) 0.5s ®is 
e 3 A body is projected vertically upwards to reach maximum height of 80 m, then: 
° (g =9.8 m/s’) 
(i) The velocity of projection is =- : 
(2) 39.6 m/s b) 28 m/s c) 19.8 m/s (d) 14 m/s 


(ii) The time taken by the body to return to the point of projection is === - 
a) 2.85 s b) 4.04 5 ©) 571s 4 8085 


57 3& A body was projected vertically upwards with initial velocity 98 m/s, then: (g = 9.8 m/s) 
" (i) The velocity of the body after 5 s from the moment of projection equals =+ . 
1) 147 m/s (p) 93 m/s © 49 m/s (d) 24.5 m/s 


(ii) The maximum height reached by the body is =Ê + 

(a) 980 m (b; 490 m c, 414m 1397 m 

(iii) The total time taken by the body from the moment of projection till it returns again to 
the point of projection is ===- : 

(a) 10s D 189s ©) 1975s d) 20s 


& 3 An object is projected vertically upwards with initial velocity of 60 m/s, then: 
o (g = 10 m/s?) 

(i) The time taken by the object to reach a velocity of 20 m/s as it ascends equals = + 
w8s (4s (2s @ 0.25 s 

(ii) The height of the object when it reaches a velocity of 20 m/s is ===- + 

(320m (b) 200 m ©) 160 m (80m 


242 


Questions on Chapter 2 


q Æ A stone is thrown vertically downwards at velocity of 96 m/s into a well to reach 


the bottom after 3 s, then the depth of the well is =- + (g 2 9.8 m/s?) 
@ 3762 m (b) 332.1 m (c) 2439 m (d) 199.8 m 


& The graph that represents the relation between the square of velocity (v) and 
the displacement (d) of an object that is projected vertically upwards at an initial 
velocity (v) till it reaches its maximum height is «+++. + 


v7(m2/s?) vows) v?(m?/s2) vr(m?/s?) 


= VY. - Van 


© 


® The graph of velocity (v) versus time (t) that represents the motion of an object which is 
projected vertically upwards and returns back to the point of projection, assuming that 
the direction of initial velocity is positive, is ------ 


v(m/s) v(m/s) v(m/s) 


v(m/s) 
4 
t(s) t(s) t(s) t(s) 
Y 
@ ® @ 


D Æ The opposite graph of velocity versus time 
? represents the motion of a body that is projected 
vertically upwards, then: 
(i) The time taken by the body to reach the maximum 
height equals e + 


(0525s (D5s 
(75s (d) 10s 


(ii) The maximum height reached by the body is ==- - 
(a) 250 m (b) 225 m 
© 125m @625m 
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& A rock is projected vertically upwards where it reaches the maximum height (d) after 
** time (t), so its average velocity from the moment of projection till it returns to the point 
of projection equals ----- E 


(a) zero ot 


& Æ Two balls a and b are projected vertically upwards such that ball a is projected at 


^ velocity v and ball b is projected at velocity E If the maximum height reached by ball b 


is h, then the maximum height reached by ball a equals +++- : 
@2h ®y2h ©4h @8h 


& Æ Two objects A and B are projected from the top of a building with the same speed, 
^ whereas A is projected upwards and B is projected downwards. If the mass of A is greater 
than the mass of B, then =+ at the moment of reaching the ground (by neglecting the air 
resistance). 


@ v4 » Vg (D v4 « Vg (C) v4 = Vp #0 @v, = vg 20 


D Æ Body A fell freely towards the ground and at the same instant 
Š body B was projected downwards towards the ground with initial 
velocity v. If the two bodies reach the ground at the same f 


5 60m 
- (g = 10 m/s?) 40m 


@ 2V2 m/s (Ey 104/10 m/s 
(5*2 m/s @25 m/s 


instant, then the value of v is 


& An object is projected vertically upwards with a velocity of 15 m/s from a height of 20 m 


^ above the Earth's surface, so its velocity when it hits the ground is ===- : (g=10 m/s?) 
(2)20 m/s (5)35 m/s (6)25 m/s (d) 15 m/s 


136) 3K A boy projects a ball vertically upwards with velocity v from 
© the top of a building where it rises and then it falls down to hit 


the ground with velocity 2 v. So, the total distance covered by E | 
the ball is = : (g = 10 m/s?) oO 
G CS ors 
(2) 30 m (b) 60 m ol? 
©50m @ 120 m jm) 

[zt 
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Questions on Chapter 2 


& Æ The opposite figure shows the path of a ball that is projected 


Lesson Twa 


vertically upwards to pass in front of three identical windows which 
have equal lengths and are at equal distances from each other, then: 
(i) The arrangement of the windows according to the magnitude 


of acceleration of the ball while passing by each one of them 


(012223 @3>2>1 
(0122253 @2>3>1 
(ii) The arrangement of the windows according to the average velocity of the ball while 
passing by each one of them is «+++ 

(2012223 (532221 (5322-1 (022123 

(iii) The arrangement of the windows according to the time taken by the ball while 
passing by each one of them is -=-= 


(3212223 (p12223 (03»2»1 (02-2123 
(iv) The arrangement of the windows according to the change in the velocity of the ball 
(Av) while passing by each one of them is e=- 


(01-223 (12223 ©3>2>1 @3>1>2 


& Æ Body (A) was projected vertically upwards by initial velocity 20 m/s, then a one 
** second later body (B) was projected vertically upwards from the same point of projection, 
then the initial velocity that makes body (B) collides with body (A) at the moment when 


body (A) reaches the maximum height equals ----.----- A (g = 10 m/s?) 
(a) 10 m/s (b) 15 m/s (c) 25 m/s @ 30 m/s 


[Second] Essay questions 


If the velocity of a body equals zero at an instant, is it necessary that its acceleration at 
the same instant equals zero? Give an example. 


e 

9 From the opposite figure: 
Explain why the magnitude of the acceleration due to 
gravity varies from one location to another. 
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[37 Explain the following sentences: 
(1) When an object falls freely from rest, its velocity increases. 
(2) The velocity of a body that is projected vertically upwards decreases till it reaches zero. 


(3) At maximum height, the acceleration of the projected object does not equal zero. 


On the opposite figure there is a tube which is vacuumed 
* from air, if the tube is inverted which of the following 
will be larger the rate of change of the coin's velocity or 


the rate of change of the feather's velocity? And why? 


E 


G rie opposite graph represents the relation between 
* the velocity (v) and the time (t) for an object that ^ 
moves vertically under the effect of gravity: 
(2) Describe the kinematic state of the object. B 
(b) What do the points (A) and (C) represent? 
What is the relation between them? 


en 
(c) What does the point (B) represent? 
Q The opposite graph represents the relation between v(m/s) 
Š the velocity (v) and the time (t) of two objects that were 50 
projected vertically upwards; one on the Earth while the B 


other on the Moon. Given that the acceleration due to gravity 


t(s) 


on the Moon is i that on the Earth (g) which equals 10 m/s?. 5 
(a) Which line (A) or (B) represents the projection of 
the object on the Earth? 
(b) Why do the two lines (A) and (B) have different slopes? 
(c) Estimate the time value at the point (x). 


(d) What would happen to the slopes of the two lines when the mass of the object is 
doubled in both cases? And why? 
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New/Types off questions 2 
First : Choose two correct answers in each of the following 


o A body falls freely from a hill towards the ground surface, then ................ 

* @its velocity increases with time 

(b) its velocity remains unchanged 

(©) it moves with constant acceleration in the same direction of motion as time passes 

(d) it moves with an increasing acceleration in the same direction of motion as time 
passes 


(©) it moves with constant acceleration in the opposite direction of motion as time passes 


C2) Which of the following sentences are correct for a body that falls freely? (g = 9.8 m/s?) 
* @The body falls a distance of 9.8 m every second. 
(b) The body falls a distance of 490 m after 10 s. 
The average velocity of the body during the first second is 19.6 m/s. 
(d) The average velocity of the body during the first second is 9.8 m/s. 
(©) The average velocity of the body during the first second is 4.9 m/s. 


[3) A body is projected vertically upwards from the ground with a velocity of 10 m/s, 
EDEEM À (g = 10 m/s?) 
(4) the maximum height reached by the body is 10 m 
(b) the maximum height reached by the body is 5 m 
(© the body returns to the ground after 0.5 s from the moment of its projection 
(d) the body returns to the ground after 1 s from the moment of its projection 
(©) the body returns to the ground after 2 s from the moment of its projection 


C4) Ball A is projected vertically upwards with a velocity of 10 m.s! from the top of 
© a tower of height 200 m above the ground surface and after that by 2 s ball B is projected 
vertically downwards with a velocity of 10 m.s^! from the top of the same tower, 
then scc (g = 10 m/s?) 
(3) ball A reaches the ground before ball B by 2 s 
(b) ball A reaches the ground after ball B by 2 s 
© the two balls A and B reach the ground at the same moment 
(© the two balls A and B reach the ground with different velocities 
(©) the two balls A and B reach the ground with the same velocity 
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Second : Choose from the list what suits the spaces 


@ An object is projected vertically upwards from the Earth’s surface with velocity v, then 


^ when the object returns to its point of projection: 


(a) Its average velocity equals ............... i 


(b) Its average speed equals .............. ‘ 


n|< 


v 
0 a v 2v 


(2) A stone was projected vertically upwards from the ground surface at a velocity of 20 m/s, 


® then the stone will be at a height of 5 m from the ground surface: (g- 10 m/s?) 
(a) During ascending after passing ............... from the moment of its projection. 
(b) During falling after passing ............... from the moment of its projection. 


[0.27s | 0.54s [1.8655] 3735 | 7465s 
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Te the projectile 
an angle aboye 
orizontal? 


with 
the h 


=|) Projectiles projected at an angle (Motion in two dimensions) 


The motion of the tennis ball and the motion of a runner during the long jump are examples of 
motion in two dimensions under the effect of gravity only, so they are examples of the free fall 


motions. 


G When a ball is projected upwards with initial velocity (v) at an angle (0) with the 
horizontal, it moves in a curved path (trajectory) under the effect of the gravitational 


force as shown in the following figure. 


P ibd T 


(ui se fon [ele RSI) CW cuz gals! [249 


UNIT 


© We can resolve velocity in two dimensions; horizontal (x) and vertical (y) as follows: 


At the maximum height the vertical 
component of the velocity = zero 
, but the object remains moving with -~ 
the free fall acceleration k 


The velocity of the 
object is always in the 
same direction of motion 
ie. tangent to the path 


"HE 

ea 

EEG 

y 33 & 
EET 

RS 

Va, os 

y Pci 

j BT D 

Voy i EE 
| [EM 

i $33 

0 $ rea 


pe 


Horizontally: The object 
moves with uniform velocity 


In the horizontal dimension (x) In the vertical dimension (y) 


I 
The initial velocity 


> v. 7 V, cos 0 > v, =v, sin 8 
et iy i 


The velocity of the ball at any instant (by using equations of motion) 


> The horizontal component of velocity > The vertical component of velocity 

is variable under the effect of gravity. 

The acceleration in the vertical direction 
is the free fall acceleration (g). 

7. The acceleration in the horizontal ^v can be calculated at any instant from 
direction equals zero (a, = 0) any height by using the equations of 
motion with uniform acceleration. 


is uniform (assuming that there are no 


resistive forces). 


The net velocity of the ball at any instant 
T 


> By using Pythagorean theorem: 


Yi. " a 0) 
ty or 
(1 e y "y 
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Chapter 2 


€ From the previous, we can conclude that: 
When projecting a body at an angle 6 with the horizontal, the gravitational force acts to 
change the vertical component of the velocity but it doesn't affect the horizontal component 
of the velocity which doesn't change throughout the motion of the body. 


U Deducing the time (t) of reaching the maximum height and the flight time (T) 


VW = Viy + gl 
When the body reaches the maximum height, the velocity 
component in the vertical direction (y) vanishes. So, we 


substitute with Cy = 0) in the first equation of motion: 


n 0=v gt 
=v, +B rw x 
r j ume. 


The flight time (T): The time taken by the body from its initial point of motion till returning 
back to the plane of projection which is double the time of reaching the maximum height (t): 


| Deducing the maximum height reached by the projectile (h) 


When the body reaches the maximum height, the velocity y 
component in the vertical direction (y) vanishes Gy zx. 
but it has a velocity in the horizontal direction Vi- 


y 


From the third equation of motion: 


v2alevp-vh > s2gh-0-vD--V NE. 


iy 


Deducing the horizontal range (the maximum horizontal distance reached 
by the projectile) (R) 


+: Time of the maximum horizontal range = Flight time (T) 
Substituting by (a, = 0) and (d =R) in the second equation 


of motion: 
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UNIT 


Integration with Mathematics 


You can revise the trigonometrical relations from section (4) page (14). 


pe [Nlote: 


» If a ball is dropped to fall freely and another ball is 


projected horizontally (vi, = 0) at the same moment 
as shown in the opposite figure, we will notice that 
the two balls have the same vertical displacement 
throughout their motions which means that their vertical 
motions are identical, so the vertical motion for the 
two balls is free fall motion and therefore the motion 
of the projected body at an angle can be resolved into 
a motion in the vertical direction and a motion in the 


horizontal direction noticing that the two motions are 


not depending on each other. 


[Example Bi 
A motorcycle rushed at 15 m/s in a direction that makes an angle of 30° to the horizontal. 
then: (g=10 mls?) 
(i) The maximum height reached by the motorcycle above the level of projection is ++ - 

(à) 1.6m (52.8m (45m @52m 
(ii) The time taken by the motorcycle to return to the same level of its projection is === - 


(23s (25s (Qi5s @05s 


(iii) The horizontal distance covered by the motorcycle when it returns to the same 


horizontal level from which it was projected is ===» 


@ 30.35 m © 25.7m ©22.8m @ 19.5 m 


Solution 


v; cos 0 = 15 x cos 30 = 13 m/s 


YN sin 0 = 15 x sin 30 = 7.5 m/s 
2 

y  -(5Y 

~ 2x(-10) 


-. The correct choice is (b). 


@h= -28m 
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E NE 
aia UPA — X. ce 
(ii) T=2t z -10 


.. The correct choice is (c). 


EET 


(iii) R2 v. T= 13 x 1.5 = 19.5 m 


7. The correct choice is (d). 


[Example P 


In the opposite figure, a man who stands on the top of 
a building, projects a ball with an initial velocity 10 mls — —— ---------> 
in a direction that makes an angle of 30? with the horizontal. ^ 
If the ball spent 4 s to reach the ground then: (g=10mls?) s y 


(i) The height of the building is =-= - 


@ 100m (b) 180 m ©210m @ 225m 
(ii) When the ball reaches the ground, the horizontal distance 
between the ball and the base of the building is «-.---- . 


@ 25.12m (5203 m ()5025m . (403m 


Solution 


Q, Clue 
* The relations that are deduced for the flight time (T), the maximum vertical height (h) 
and the maximum horizontal range (R) are applied in the case of projecting a body 
[rom a certain point where it returns to another point in the same horizontal level. 
* If the path of the projectile is different from the previous case, we don't use these 
relations, but we use: 
(1) The equations of motion with uniform acceleration to calculate the time of motion 
and the vertical displacement. 
(2) The equation of motion with uniform velocity to calculate the horizontal range of 
the projectile. 


vy =v sin 0 = 10 sin 30° = 5 m/s 
h=v,t+ d go Go) (4x 10x (4?) = 100m 


g- 
-. The correct choice is (a). 


Tn TUE E TFI ERE 
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| ai) vi, = v, cos 0 = 10 x cos 30° = 513 m/s 
d =v,t=53 x4=2073 m 
~. The correct choice is (b). 


the same person projects another ball horizontally to reach the ground at 
the same point, what is the velocity by which the ball is projected? 


5 
A football player has kicked a ball at an 
angle of 22? to the horizontal with a velocity 
of 23 mls towards the goal that is 18 m away 


from him, then: (g=9.8 mls?) 

(i) The time taken by the ball to reach 
the goal is «+--+ - BW ———É 
@ 0.84s © 2.09 s ©5.16s @ 8.94s 

(ii) The vertical height of the ball from the ground when it reaches the goal is +++- - 
@ 3.78m (b) 10.69 m © 14.46 m @21.37 m 


Solution 


B Vix ~ 21.33 
<. The correct choice is (a). 


(ii) v, — v, sin 9 = 23 sin 22 = 8.62 m/s 
iy d 


From the second equation of motion: 


= to? 
h=v,t- 5 gt 


= (8.62 x 0.84) - (4 x 9.8 x (0.84) 23.78 m 


7. The correct choice is (à). 
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The opposite figure shows a man projecting a stone 
upward at an angle of 30* to the horizontal with initial 
velocity of 20 mls, then: (g =9.8 mls?) 
(i) The time taken by the stone to reach the ground 
de yours 
@3.12s (5422s 
(c)535s (d) 8.64 s 
(ii) The velocity of the stone at the moment of reaching 


the ground is --—- - 
(8) 19.3 m/s (5) 28.2 m/s © 30.56 m/s @ 35.8 m/s 


Solution 


Assume that the positive direction of motion is upwards. 


(i) Vy = Vj sin 8 = 20 sin 30 = 10 m/s 


x pue 
h= Vig t- 2 gt 
= d 
-45-10t-(5 x980) 
4.9? -10t-45=0 
Solve the equation by using Integration with Mathematics a —— 


the calculator: t = 4.22 s 


-. The correct choice is (© 


(ii) Vig = Vg = V; COS © = 20 cos 30 = 1013 m/s 


with one unknown from section (9) page (19). 


From the first equation of motion: 


v =V; 78 t= 10- (9.8 x 422) =— 31.36 m/s 


fy 
vse + g= (1043 Y + (- 31.36) 2 35.8 m/s 


-. The correct choice is (d). 


another stone was projected at the same angle to the horizontal but 
downwards with the same initial velocity, what will be the time taken 
by the stone to reach the ground? 


You can revise how to solve second degree equation 
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| Example E] 


The opposite figure represents the trajectory of a body 
that is projected upwards at an angle @. If the horizontal 
range of the body is double the maximum vertical height 


reached by the body, then @ equals ......... . 


(a) 26.56* © 30° 
©45° (d) 63.4* 
Solution 


=v: 
he vR-2h 
2g 
2v. V. 2v 
ix iy iy 
E — 28 
2v, =v. 2v.cos0- v, sin 0 
ix^ dy i i 
SHELL) tan @=2 
cos 6 
2402634? 


<. The correct choice is (d). 


[Example [d : 


A box is dropped from an airplane that flies horizontally with a velocity of 300 kmlh at 
a height of 50 m above the surface of the sea, then: (g-9.8 mis?) 


(i) The time taken by the box to reach the surface of the sea equals +--+- - 
(0.16 s (32s (84s @10.2s 
(ii) The horizontal distance covered by the box from the moment of its falling till it reaches 


the surface of the sea surface is ev= - 
@) 98.2 m (5) 126.1 m © 266.6 m @ 849.7 m 
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Solution 


Clue 


The box acquires the velocity of the airplane and therefore its initial velocity is equal 


to the velocity of the airplane. Since, the airplane is moving horizontally: 
"V airplane = (gos T ipe > (VJ, = 9 


Assume that the positive direction of motion is downwards. 
(i) From the second equation of motion: 


= lea. 
hoy E+ 78" 


50=0+(4 x98 °) 


t=32s 
7. The correct choice is (b). 
(ii) Ws) poy = 300 x GE = 83.3 m/s 
d 
e 
d= (Vi box t = 83.3 x 3.2 = 266.6 m 


~. The correct choice is ©. 


What | the airplane flies with a velocity greater than the velocity in the previous 
if case, will the box take less time to reach the surface of the sea? 


A 
[Example iy 
A fish is moving in the water where it jumps 
outside the water with velocity 6.26 mls at 
an angle of 45° to the horizontal, it covers 
a horizontal distance L till it hits the water 
again, then it moves the same horizontal 
distance inside the water with average 
velocity 3.58 mls before it jumps again, 
then: (g 29.8 mls?) 
(i) The average velocity of the fish during its motion inside and outside the water when it 
covers a horizontal distance 2 L equals «+--+ - 
@ 1.43 m/s @® 2.75 mis © 3.96 m/s (d) 4.98 m/s 
(ii) The percentage of the decrease in the time of motion, when the fish moves by this way 
to cover a distance of 2 L instead of moving inside the water only with velocity 3.58 m/s 
d pedes 


(à) 8.2.96 (5 9.696 (11496 @ 13.6% 
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Solution 


Q, Clue 


To determine the average velocity of the fish during its motion, we should determine: 

- The total displacement of the fish inside and outside the water which is the 
horizontal distance moved by the fish inside the water added to the horizontal 
distance moved by it outside the water. 

- The total time taken by the fish which is the summation of the time of motion inside 
the water and outside it. 


- When the fish jumps outside the water: 


-2w,  _2y. sin 
A y i _—2x6.26xsin45 _ 
T= r 5 = OR = 0.903 s 


R=L=v T, =v, (cos 0) T, 2626xcos45 x 0.903 =4m 


- When the fish moves inside the water: 
tp ee ea M us 
wee c SEC 1.11758 

- During the total motion: 


TST, +t, =0.903 + 1.117 =2.02 s 


| sveib. A707 396 m/s 
<. The correct choice is ©. 
(ii) 
Q, Clue 


When the fish moves inside and outside the water, the time of its motion will be less than the 
time of its motion if it moves inside the water only. This decrease in time is the ratio of the 
difference between the two periods of time to the time of the fish's motion inside the water. 


- If the fish moves inside the water only: 
t=2t, =2x 1.117=2.234s 


AT =t- T=2.234- 2.02 =0.214s 
0.214 
2.234 


<. The percentage of the decrease in the time of motion = 100 x - 9.6 96 


^. The correct choice is (b). 


What we want to calculate the maximum height of the fish from the surface of 
if water when it jumps into the air, what will be your answer? 
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Chapter 2 


Do you know ...? — 

1. The projectile reaches maximum horizontal range 
for the given initial speed when it is projected at an 
angle 45°, where: 

R=v,, T=2v,,t 


? Vix Viy 
g 
-2v7 sin 0 cos 0 
g 
"7 2sin8cos0 -sin20 


2 
=v 


R=- sin20 When: 0=45° , Then:sin20-sin9021 
^. R is maximum (maximum horizontal range) 

2. The horizontal range will be the same for projectiles that are projected at two different 
angles (0, j 8,) with the same initial speed when the sum of the two angles is 
90° (0, + 8, = 90°) and that is because sin 2 9, =sin 2 0,. So, when a body is projected 
at an angle of 75° with a certain initial speed, it reaches a maximum height h, and also 
à horizontal range R, and when another body is projected with the same initial speed 
at an angle of 15°, it reaches a maximum height h, and a horizontal range R, such that 
(h, > hy) and (R, = R). 


Ç Test yourself - [Answereo] 


1 Choose the correct answer: 

@ A body is projected at an angle 0 with the horizontal, so at which point do 
the direction of the body's velocity and the direction of the body's acceleration 
due to gravity become: 

(i) perpendicular? 

At the moment of projection. 

(b) At the maximum height reached by the body. 

(c) When the body returns to the same level of projection. 

(d) They won't be perpendicular at any point during the motion. 
(ii) parallel? 

(à) At the moment of projection. 

(b) At the maximum height reached by the body. 

© When the body returns to the same level of projection. 

(d) They won't be parallel at any point during the motion. 
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3& If the magnitude of the initial velocity of launching a projectile equals 5 times its 
magnitude at its maximum height, then the angle of its projection is +-+ 


@ 37.86° (5 42.11 © 78.46° @91.18° 


A ball of mass 100 g rolls on a horizontal smooth table with a certain velocity till it 

| reaches the edge of the table where it falls 2 m away from the base of the table. If 
another ball of mass 200 g rolls on the table with the same velocity, then the distance 
between the point at which it falls and the base of the table will be =-=- + 

(lm b) greater than 1 m and less than 2 m 


©2m greater than 2 m 


Five identical bodies are projected with the same speed at different angles to the 
horizontal. If the horizontal range of the body that is projected at angle 20* is R, then the 
body that has a horizontal range less than R is the body that is projected at angle «7 


(à) 40° ® 50° ©70° @ 80° 


The opposite figure shows a helicopter 
flying horizontally with uniform velocity. 
If a first aid kit is dropped from the 
helicopter when it is at point A, then 
the path of the kit during falling will 


be the path --- 
[OE (OL 


©c (d)d 
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To watch videos of 


_ NOW to solve questions 
£ A : / use the A, 
Follow Applications of Motion _ .. Eo » | 
: with Uniform Acceleration Leo 
Questions on Y 1 x [mere 
Lesson Three (Two Dimensional Motion) 


The questions signed by [e are answered in deta. | 9 Uncersiend Apply e Higher Order Thinking Skills 


. Interactive test 
| First | Multiple choice questions ENS 


© When the projectile which is projected upward at an angle returns to the same horizontal 
* level of projection after time T, so it has reached the maximum height after time == + 


@4T €T ©2T QT 


(2) The horizontal displacement reached by two identical projectiles will be the same when 
^ they are projected at the same initial velocity from the same point at angles =+ 


(3) 80° and 60° (b) 40° and 50° (c) 80° and 20° (d) 80° and 30° 
€ The opposite figure shows the trajectory of A 
^ a projectile that is projected with initial P dips 
velocity of 8 m/s in a direction that makes vis8mls, ii 
an angle of 60° with the horizontal, so which M 
of the following choices is correct? Ed 
The vertical component of The horizontal component of 
the projectile’s velocity at A the projectile’s velocity at A 
@ 0 0 
(b) 0 4 m/s 
© 413 m/s 4 m/s 
@ 4413 mis 0 
[4 Æ A body is projected with a velocity of 20 m/s upward at an angle of 60° to the horizontal, 
^ then: (g= 10 m/s?) 
(i) The horizontal component of the body's velocity at the moment of projection is =- 
(@ 10 m/s (5) 1043 m/s on (d) 40 m/s 
3 


(ii) The vertical component of the body's velocity at the moment of projection is =-=- 


@ 10 m/s (5) 1073 m/s Op ms @ 40 m/s 
3 


(iii) The vertical component of the body's velocity after one second from the moment of 
projection is =+- 


(3) 27.32 m/s (b) 20 m/s © 13.1 m/s @ 7.32 m/s 
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e Two balls X and Y roll together from the top of a table with the same horizontal velocity, 
* where the mass of X is greater than the mass of Y. If we neglect the effect of air 


resistance, which of the following figures describes the motion of the two balls? 
X.Y 
NM 
[CV) (5 
Y 
X Y d 
© (d) 
Q The opposite figure shows an object that is projected atan v =20 mAT T 
^ angle, if: (g=10 mis?) © A sem P i 
(i) The maximum vertical height reached by the object is given í : 1 3 
= (vy)? pq 
by the relation; h = : ,then the value of h is -- 
0400 m (b) 100 m ©20m @ 10 m 
(ii) The maximum horizontal range reached by the object is given by 
—2 v. v. 
the relation; R = =A then the value of R is ==- 
(a) 800 m (5)80 m (C (@20m 


@ 3% If an object is projected upwards at an angle of 30° to the horizontal and with an initial 
? velocity of 20 m/s, the maximum height reached by the object will be =-= 
(Consider: g = 10 m/s?) 
(p) 10m (© 15m (20m 


[57 Æ A ball is projected from the ground with a velocity of 20 m/s at an angle of 60? to 


© the horizontal, then: (g = 10 m/s?) 
(i) The maximum height reached by the ball is -+--+ 
(1) 0.866 m (5m @ 15m (d) 30 m 
(ii) The maximum horizontal range reached by the ball when it returns to the ground is «+--+ 
(8) 34.64 m/s 385m @413m @ 60m 

o9 Æ An object is projected at an angle of 30° to the horizontal and returns to the Earth's 

Ə surface after 4 s, then: (g=10 m/s?) 

(i) The initial velocity by which the object is projected equals ----«-- 


(2) 60 m/s (6) 40 m/s (©) 35 m/s (d) 20 m/s 
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(ii) The horizontal component of the object's velocity at the moment of projection is =- 
(&) 3073 mis ® 2073 mis © 1073 m/s @5{3 m/s 

(iii) The maximum height reached by the object is --------- 

@ 45m (b) 20m (5m @ 1.25m 


(101 Æ A cannon that is placed on the ground fires projectiles at an angle of 45? to the 
^ horizontal, so the initial velocity that is required for firing the projectiles to hit a target 
1000 m away from the cannon is +--+- + (g=10 m/s?) 
(a) 150 m/s (5) 100 m/s © 75 m/s (d) 50 m/s 


SÉ A person throws a ball from the top of a building with a speed of 50 m/s, so the 
velocity of the ball and its vertical displacement after 4 s in the case of: (g=10 m/s?) 


(i) projecting the ball upward an angle of 60? to the horizontal are ----.---- 


Velocity Vertical displacement 
© 28.3 m/s 253.2 m 
® 28.3 m/s 932m 
© 25.22 m/s 2532m 
@ 25.22 m/s 93.2m 


(ii) projecting the ball horizontally are --------- 


Velocity Vertical displacement 
(a) 90 m/s 80m 
(5 90 m/s 160m 
© 64.03 m/s 80m 
@ 64.03 m/s 160 m 


@ Æ An officer adjusts a cannon that is placed on the ground in a training task. If the 
© cannon fires a projectile: (g=10 m/s?) 

(1) at an angle of 60? to the horizontal to reach a maximum height of 2000 m, the initial 
speed of projectile equals --------- 
@ 163.3 m/s ®© 200 mis © 230.94 m/s @ 400 m/s 
(ii) with a velocity of 800 m/s at an angle of 10? to the vertical, the projectile's speed after 
10 s from the moment of projection equals -------- 
(8) 548.93 m/s © 673.68 m/s — (c) 701.74 m/s @ 826.77 m/s 
(iii) at an angle 0 to reach the maximum horizontal range for a given initial speed, 
the angle @ equals 


(a) 0 ( 


© 


) 30° © 45° @ 60° 
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[131 3 The opposite figure shows the trajectory of a 
^ cannonball that is projected horizontally to hit a 
ship, so the projection velocity of the cannonball 


approximately equals --------- (g=10 m/s?) 
(a) 100 m/s (b) 158 m/s (c) 171 m/s 


[14] Æ The opposite figure shows the launching of a projectile 
^ from a cannon, then: (g= 10 m/s?) 

(i) The vertical component of the projectile's velocity 

equals zero after +--+ 

(p) 141425 

@ 402.1 s 


(ii) The required time for this projectile to hit a target that is at the same horizontal level 


of the cannon is =- 
(3) 70:71 s (5141425 © 1503s @ 1662s 


(iii) The maximum horizontal range for this cannon when the projectile returns to the 
same horizontal level from which it was projected is approximately equal to ++ 
(a) 100 m (6) 50 km (© 100 km (d) 200 km 


® Æ The opposite graph represents the change vy(m/s) 
4 


^ of the vertical component of the velocity of 30 
a body that is projected in the gravitational 
field of Earth with time. If the angle of n 
projection was 30° to the horizontal, then: 10 
= 2 
siiis 9 MEANEN A EG FRI 
(i) The maximum height reached by the body 
-10 
(b) 90m -20 
(e 
(d) 30m E 
(ii) The horizontal range of the body t 
equals = 
@ 90m (b) 180m 


@ 311.76 m 
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(16) Æ A body is projected from the ground at T (s) 
S an angle of 45° to the horizontal several 12 t 
times with different initial velocities whereas id 
the time interval (T) taken by the body for 
returning back to the ground is measured s 
6 


and plotted versus the vertical component of 


the initial velocity (vj) by which the body is 4 


projected in the opposite graph, then: 2 

(i) The horizontal component of the body's 0 vy (m/s) 
A 10 20 30 40 50 60 ^" 

velocity at T = 6 s equals «+++ 

(a) 10 m/s (b) 15 m/s (c) 30 m/s (@ 60 m/s 

(ii) The horizontal range reached by the body at T = 10 s equals -+--+ 

(@) 125 m (b) 250 m (c) 500 m (c) 1000 m 


@ 2 An object is projected at an initial speed v; in a direction making an angle of 60° to 
the horizontal to reach a horizontal range R. If the object is projected with the same initial 
speed, it reaches a greater range when it is projected at an angle of =- 


(a) 90° (b) 75° (c) 44° (d) 30° 


Æ A projectile was launched upward once with velocity v and another time with velocity 7 


from the same point and at the same angle of projection to return back to the same level in 


both cases, so the ratio between the horizontal range of the projectile in the first case and 


R 
the horizontal range of it in the second case (2 equals ++ 
2 


- TO "Wa 
GUT QT OF 


[197 Æ Three identical balls are projected at the same moment from the same point with the same 


** speed, where the first ball is projected vertically upwards, the second ball is projected upward 
at an angle of 45? to the horizontal and the third ball is projected upward at an angle of 60? to 
the horizontal. So, the ball that hits the ground first is -+ 


@ the first ball 
(b) the second ball 
(©) the third ball 


O) all the balls reach the ground at the same moment 
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Two projectiles A and B are projected with the same speed from the ground, where 0 

is the angle at which projectile A is launched to the horizontal and also it is the angle at 
which projectile B is launched to the vertical given that 0 « 45°, then the two projectiles 
return back to the ground after having the same -+-+ 


(a) flight time (5) maximum height 


(© horizontal range @ vertical initial velocity 


& 3 A boy projects a ball with velocity 10 m/s at an angle of 30° to the horizontal, so what 
© will be the distance reached by the ball at the same level of projection? (g = 10 m/s?) 


@ 5.20 m (5) 433m © 2.60 m (d) 8.66 m 


@ Æ A body is projected at an angle 0 to the horizontal with an initial velocity v;, if 
ix = Viy = 20 m/s, then v; and 0 values are =- and ===- respectively. 


y 
@ 40 m/s, 60° (5) 2042 mis, 45° © 40 mis, 45° @ 2042 mis, 30° 


® 3 A body is projected at an angle of 30° to the horizontal at an initial velocity v;, after 4 s its 
& velocity in the vertical dimension during ascending becomes — vi, so the value of v; is =+ 
+ (g = 10 m/s?) 

@)7.5 m/s (b) 40 m/s (c) 80 m/s (d) 160 m/s 


D Æ A body is projected upward at an angle 0 to the horizontal with an initial velocity v;, if 


Viy = 2 vy, , then the value of 0 is +--+ 


@ 30° © 60° © 63.43° @ 36.51° 


(25) Æ The opposite figure shows the trajectory of a projectile. "ud T 
° Ifh= x then the projectile was projected at an angle of A Em D 


se to the horizontal. 


@ 30° (5) 45* © 60° @ 75° 


& Æ A projectile was projected from the Earth's surface at t = 0 at angle of 45° to 
* the horizontal, then returned back to the Earth's surface at t — T, so the graph that 
represents the change in the magnitude of the vertical component of the velocity (v,) 
and the magnitude of the horizontal component of the velocity (v,) with time is 
(Neglecting air resistance) 
Y Y 


=! t 
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7 Æ The opposite graph shows the change of the horizontal 


[257 Æ The opposite figure shows three paths of 
** a football that is projected from the ground to 


range (R) for a ball that is projected from the ground with 

an initial speed v; Versus the angle (0) at which the ball is 
projected from the ground. Knowing that the ball returns every 
time to the same level from which it was projected the correct 
arrangement of the points a, b and c according to: 

(i) The flight time of the ball is ----.-- 

@a>b>ec (Da«b«c @a=b=c 


R 


(ii) The velocity at the maximum height reached by ball is ------- 


@c>b>a (bc«b«a @©c=be=a 


reach the same vertical height. By neglecting 
the air resistance, the correct arrangement of 
the three paths according to: 

(i) The vertical component of the initial velocity is =+- 
@1>2>3 (B1«2«3 @©2>1=3 


(ii) The flight time is +-+ 
@1>2>3 @®2>1=3 ©3>2>1 
(iii) The horizontal component of the initial velocity is +--+- 
@1>2>3 (D1«2«3 ©1<3<2 
(iv) The initial velocity is =+- 

@1>2>3 @®1<2<3 ©1>3>2 


@a<b>c 


@b>c>a 


@1=2=3 
(122-23 
@1=253 
(122-3 


® Æ The opposite figure shows a man projecting 
* a ball from the top of a building at an angle of 30* 


to the horizontal, then: (g=10 m/s”) 
(i) The time taken by the ball to reach the ground 
equals +--+. 

@241s (5)4.16 s 

©5.22s @631s 


(ii) The magnitude of the horizontal displacement covered 
by the ball (R) equals --------- 
(2)30.2 m (b) 40.15 m © 60.03 m 


@ 72.05m 


267 


Lesson Three 


E 
z A @ Understand e Apply & Higher Order Thinking Skills 


2 


€ 


+k A bomb is dropped from a plane that is flying horizontally with velocity 100 m/s at 


Fa height of 4 km from a target on the ground, then: (g-10 m/s?) 


@ 


(32) Æ In the opposite figure, a hose sprays a water current 


(i) The time taken by the bomb to reach the target equals -+-+ 

@ 1513s ® 1813s (2032 s &p2542s 

(ii) The horizontal distance between the position of dropping the bomb and the target 
equals eee 

@ 1765.4 m (b) 2205 m (c) 2828.4 m (d) 3126.2 m 
(iii) The final velocity of the bomb at the moment of hitting the target equals «+ + 


(a) 150 m/s (b) 300 m/s (c) 400 m/s (@) 1000 m/s 


3 A ball was projected horizontally with velocity 


4 m/s to fall on a metallic surface and rebound as in 


the opposite figure, by neglecting the air resistance: 0.98m 
(g=98 m/s?) 
(i) The horizontal component of the ball's velocity when it hits the metallic surface 
equals = 

(2 m/s (5) 4 m/s (c) 6 m/s (d) 8 m/s 

(ii) The vertical component of the ball's velocity when it hits the metallic surface 


equals ++ 
(b) 44 m/s (c) 6.2 m/s (qp 8.4 m/s 


(iii) The vertical component of the ball’s velocity when it rebounds from the metallic 


surface equals == 
(@) 4.38 m/s (b) 6.24 m/s (c) 7.32 m/s @ 8.64 m/s 


upward at an angle of 40° to the horizontal with a velocity 
of 20 m/s, so at what height from the hose nozzle the 
water will hit a wall that is at a horizontal distance 8 m 


away from the hose nozzle? (g=9.8 m/s?) 


@ 4.14m 


(c) 8.01 m 
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& Æ An athlete projected an arrow horizontally 
S towards a target, the arrow reached the target 


at a point that is located at a vertical distance 


7.6 cm from the center of the target. If the 
horizontal distance between the head of the 


arrow at the moment of launching and the 


target (R) is 10 m, then: (g-9.8 m/s?) 
(i) The time taken by the arrow in the air before reaching the target equals =- 
(815.5 x 10? s (5503x10?s  (O1102x10?s @1245x 107s 
(ii) The initial velocity with which the arrow was launched equals ---- 
@ 80.32 m/s (b) 95.3 m/s (c) 12.5 m/s (d) 118.6 m/s 
second] Esay questions | 
[1 A student has thrown his school bag on his bed at an ü 

T angle of 45° to the horizontal as in the opposite figure ae Q 

where it passes by point A after leaving the student's hand z 


directly then it passes by point B at its maximum height 
to reach point C before it touches the bed, arrange: 
(a) The horizontal components of the bag's velocity at 
the points A, B and C. 
(b) The vertical components of the bag's velocity at the points A, B and C. 


(c) The magnitude of the bag's acceleration at the points A, B and C. 


(2) The next figures show three identical projectiles which are projected from the same level 
^ with the same velocity at the same angle, but they aren't landing at the same horizontal 
level. Arrange the three cases according to the final velocity of each projectile before 


landing. Explain your answer. 


LO 


a) (2) (3) 
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€ The next figure shows the trajectory of a ball that is projected to pass by three identical 
* windows 1,2 and 3 while elevating and another three identical windows 4, 5 and 6 while 
descending. Arrange the windows (1, 2 and 3) and also the windows (4, 5 and 6) 
according to the average speed of the ball while passing by each window. 
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First : Choose two correct answers in each of the following 


@ When projecting a body with velocity v at angle @ to the horizontal, the body moves 
© with e 


(a) uniform velocity in the horizontal and vertical directions 

(b) uniform net acceleration in the horizontal and vertical directions 
(c) uniform velocity in the horizontal direction 

(d) uniform acceleration in the vertical direction 

(©) non-uniform acceleration in the vertical direction 


e9 A body is projected from the ground at an angle with the horizontal and after a certain 
* time it returns to the same level of projection. If the velocity of projection is doubled, 
then the «+--+ 


(a) flight time decreases to its half 

(b) flight time gets doubled 

(c) maximum height reached by the body decreases to its quarter 
(d) maximum height reached by the body gets doubled 

(c) maximum height reached by the body gets quadrupled 


€) Ball A is projected vertically downwards with velocity v from the top of a building and 
& at the same moment ball B is projected from the top of the same building downward with 
velocity 2 v at an angle of 30° under the horizontal, so which of the following sentences 
are correct? 
(a) Ball A reaches the ground first. 
(5) Ball B reaches the ground first. 
(c) The two balls A and B reach the ground at the same moment. 
(d) The two balls A and B reach the ground with different velocities. 
(©) The two balls A and B reach the ground with the same velocity. 


o The opposite graph represents the change of Vy(m/s) 
? the vertical component of the body's velocity sit 

with time for a body that is projected in the 
Earth’s gravitational field at an angle of 45°, 
then the — (g= 10 m/s?) 0 1) 
(@ maximum height reached by the body is 80 m -10 
(b) maximum height reached by the body is 40 m 
(c) maximum height reached by the body is 20 m 
@ horizontal range of the body is 40 m 
© horizontal range of the body is 80 m 


10 
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[57 Two balls are projected upward from the same point with the same speed at angles 0, and 
- 9, with the horizontal to have flight time T, and T, respectively. If they have the same 
horizontal range, then: 


6, +6, =90° (5) 0, - 6, =90° 
: ail, 
©, 6, = 90° @ z= tan 6, 


Second : Choose from the list what suits the spaces 


@ A body is projected upward with velocity 30 m/s at an angle 60° to the horizontal, 
? $0 after 4s: (g=10 m/s”) 


(a) the horizontal component of its velocity is ----------- 


(b) the magnitude of its velocity is ----------- 


l4m/s | I5m/s | 20.5 m/s 155 ms | 29 m/s 


e9 A body is projected horizontally from the top of a building vy (m/s) 
** to reach the ground after 7 s and the opposite graph 
represents the change of the horizontal component 


of the body’s velocity with time, then: (g=10 m/s?) 


(a) The horizontal range of the body is ----------- 


(b) The height of the building is =- T— 


70m 105m | 140 m | 210 m 245 m 
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| First | Choose the correct answer 


@ A body that is projected vertically upwards from the Earth’s surface reaches the maximum 


height and returns back to the point of projection after 10 s. If air resistance is neglected, 


of the body at the instant of hitting the ground is 


then the ratio between the velocity of the body at the instant of projection and the velocity 
(1) larger than one 


—— (g = 10 m/s?) 
(b) less than one 


(©) equal to one (d) no correct answer 
9 Ifa body starts its motion from rest with a uniform acceleration to reach a velocity 6 m/s 


after the third second, so its average velocity through 100 m from the start of its motion 
equals +--+ : 


@ 6 m/s (5) 50 mis 


(©) 10 m/s (@ 100 m/s 
[37 If the maximum height reached by a projectile that is launched from a horizontal level 


and returns back to it is 40 m and the maximum horizontal range reached by it is 
1604/3 m, then the angle at which the projectile is launched equals + 


15° ® 30° ©45° @ 60° 


[4) The body that starts its motion from rest with a uniform acceleration of 2 m/s? covers 
a distance of 100 m during ---------- 


@25s 


(5s (10s (d) 20 s 


9 A projectile that is launched upward with an initial velocity of v; at an angle of 30° to 
the horizontal reaches its maximum height after 4 s, then the value of vj is 
20 m/s 


(b) 40 m/s (c) 80 m/s @ 100 m/s 


Q A body that falls from the top of a building reaches a velocity of 20 m/s at the middle of 


the building height, so the height of the building equals -+ 
@ 10m 


(g = 10 m/s?) 
(b) 20m (c)30m (40m 


[77 A body is projected with an initial velocity of 30 m/s at an angle of 30° to the vertical, so 


its horizontal velocity equals -- 


(@ 15 m/s 


® 1573 m/s © 2042 m/s @ 10710 m/s 
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9 The opposite graph of acceleration (a) versus a(m/s?) 
time (t) represents the motion of an airplane that 
flies in a straight line. If the velocity of d t) 
the plane at t = 0 is 60 m/s, then its velocity PEE Boi 
after 10 s is =+ -4 J 


40 m/s (5) 30 m/s 
(c) 20 m/s (@ 10 m/s 


; When a body is projected vertically upwards, then during its rising === 


© the direction of its velocity and acceleration is upwards. 


3 
D) the direction of its velocity is upwards and the direction of its acceleration is downwards. 
M 


(c) the direction of its velocity and acceleration is downwards. 


T) the direction of its velocity is downwards and the direction of its acceleration is upwards. 


( 


(10) A ball is projected with initial speed v; at angle 15° to the horizontal, hence its horizontal 
range is R, then it will reach the same horizontal range when it is projected with the same 


speed at an angle of ---------- . 
(Knowing that: The ball returns to the same horizontal level from which it was projected 
in the two cases) 


(à) 115? (5) 30* © 60° (d) 75* 


Eg Answer the following questions 


e A stone is dropped from the top of a 100 m high building, so it passes by the start of 
a balcony after 4 s from the instant of dropping. Calculate the height of the start of 
the balcony from the ground surface. (g=10 m/s?) 


[127 A body moves in a straight line with uniform acceleration a and after covering 
a distance d its velocity becomes vy. Mention the conditions of applying the following 


equation on this body: v =2ad 
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® The opposite graph of (d) versus 5) represents MS E 
the motion of a car on a straight road. Calculate " 
the magnitude of the acceleration of the car during 9 
its motion. 6 
3 


® A body starts its motion from rest in a straight line with acceleration of 2 m/s? to cover 


a distance of 100 m, then it moves with acceleration of 4 m/s? to cover a distance of 200 m. 


Calculate the average velocity of the body. 


® In the opposite figure: y 
A plane flies at a constant vertical height (h) of P | 
^" Capsule 
500 m from the surface of the sea with constant P d h 
velocity (v) of 55 m/s, if the plane drops E 
a capsule to a person at horizontal distance x, t 
ROLL ku ee 


what should be the value of x to make 


the capsule reach this person? (gz 10 m/s?) 
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[16] Draw the graph of velocity versus time that 
describes the motion of a body that is projected 
vertically upwards and returns back to its 
projection point. (Assume that the direction of 


the initial velocity is the negative direction) 


[17] A ball is projected horizontally from a certain height with a speed v and at the same 
moment another ball falls freely from the same height to hit the ground at a speed 2 v. 
By neglecting the air resistance, which of the two bodies reaches the ground first? 


Explain your answer. 
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za have to hold on 
0 the handrail on 
à moving bus? 


Force and Motion 


Chapter 


the external influence that affects an object to change its state of motion or direction. 


>Examples: 
e The force exerted by your muscles helps to pull or 
push things. 
e The force of the car engine helps the car to start 
moving or to increase its velocity. 
ts to stop the moving car. 


Force: 
I 


e The force of brakes 

e The friction is the force that resists motion when the surface of one object comes in 
contact with the surface of another. 

e Invisible forces that work all around us like gravity, electromagnetism and nuclear forces. 


Galileo and Newton 
Appreciation to Galileo and Newton for their contribution 


in formulating a reliable theory of motion by the end of 


the seventeenth century where they explored and 
explained the motion of bodies and its causes. i : New 


E 
= 
2 


Í Newton’s Laws of Motion | 


Newton has developed three laws to explain and interpret the motion of objects EE 
when a force or a group of forces affect them and we will study in the following [5i 
section each one of these laws separately. E] 


z mim mym 
| First | Newton’s first law Ex n 
E ot 


© When a ball is placed on the ground, it remains ' | Y 


stationary in its position unless the player acts 
on it and changes its state (It doesn't change its 
state unless acted upon by an external force). 


© When the ball is kicked on the ground, it rolls The static body The static body moves 
-— in ondi M stays at rest when an external 
for a certain distance, then slows down till it forewactatonitt 


stops by the effect of frictional forces between — 
the ball and the ground that resist the rolling 
of the ball (friction is an external force that 
acts to change the object's state). 


If these frictional forces do not exist, the ball 


The moving body stops when an external 
force acts on it (frictional force) 


will keep moving at a uniform velocity in 
a straight line and will not stop. 
i.e. The body needs a force to change its state from rest to motion or from motion to rest 
but it doesn't need a force to keep its state (of rest or motion with a constant velocity 
in a straight line). 


© From the previous, we can conclude Newton's first law of motion as follows: 


Newton's first law of motion : 


“A static object keeps its state of rest and a moving object keeps its state of motion at a uniform 
velocity in a straight line unless acted upon by a resultant (net) force that changes its state". 


© The mathematical formula that expresses Newton's first law: 


The symbol (X) is pronounced sigma and it means "resultant". 

i.e. If a number of forces act on an object, they may cancel the effect of each other and 
their resultant (E F) equals zero. Thus, acceleration (a) = 0 and no change happens 
in the object's velocity either being static (v = 0) or dynamic (v = constant). 
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Chapter 3 


The following figures represent four static bodies, if they get affected by several forces as 


shown in the following figures, which one of these bodies remains static? 


MM F-—L-——-2F 


| 
(© ® © @ 


a 


Solution 
Q, Clue 
In order to keep the body at rest, the resultant of forces that act on it should equal zero 
(ZF =0) 
@F,=F-F=0 F =F 1. IF #0 
@F,=2F-F=F -. IF #0 
© E,=F-F=0 2. IF=0 -. The body remains static. 
@F,=2F-2F=0 Fy=2F -. IF #0 


^. The correct choice is (c). 


these bodies were moving with uniform velocity when they get affected by 
What : : EM 
if the same forces as the previous case, which one of them keeps moving with 


its same velocity? 


ç Test yourself. 


| Choose the correct answer: 
A body moves with uniform velocity v in a straight line 
under the effect of four forces as in the opposite figure. 


then the magnitudes of F, and F, CE E TEE 


F F, 
@| 2N 20N 
(| 2N 50N 
©| 50N 20N 
(^ 50N 50N 
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L inertia] 


can be clarified by the following examples: 


> The coin gets dropped P The motorcyclist is thrown — P The continuity of the fan 


into the cup when the forwardly when the motion for an interval of 
card is rapidly flicked, motorcycle collides with | time when the electric 
a barrier, | current is turned off, 


off 


weg" 


> because the static body > because the moving object P because the moving object 
(coin) tends to keep its (motorcyclist) tends to keep (blades of the fan) tends to 


state of rest. its state of motion. keep its state of motion. 

> When a bus moves forward suddenly > When the bus stops suddenly or when its 
from rest or when its velocity increases velocity decreases suddenly, the passengers 
suddenly, the passengers tend to fall tend to fall forward, 
backward, 


because the body (passengers) tends to 
keep its state of motion. 


P because the body (passengers) tends to 
keep its state of rest. 


Inertia: 
jae 
It is the tendency of an object to keep either its state of rest or state of motion at its 


original velocity uniformly in a straight line. 


Ko 


It is the property of objects to resist the change of its static or dynamic state. 
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[Notes - 


(1) Newton’s first law is known as the law of inertia because the object can't change its 


state of rest or motion in a straight line with a uniform velocity by itself. 

(2) Seatbelt should be fastened when driving to reduce the effect of inertia during car 
crashes and protect passengers from being hurt. 

(3) Space rockets do not consume fuel to keep moving when being out from the Earth's 
gravity because inertia keeps them moving at a uniform velocity in a straight line. 


@ rest yourself - mm 
If a train that moves with a large velocity stops suddenly, in which direction will a small 
bag that is placed under a chair move? 


| Second | Newton’s second law 


It will be studied in the second term. 


To understand Newton’s third law, we can use the following example: 


When a metallic rod is used to hammer a wooden surface, the rod acts on the surface by 

a force and also the surface acts on the rod by a force in the opposite direction. If you don’t 
think that, imagine that you are using a glass rod to hammer the wooden surface which 
leads to breaking the glass rod due to hammering. The force that leads to breaking the glass 


rod is the same force by which the wooden surface acts on the glass rod. 
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When a person that sits on a moving When a bullet is fired from a rifle (action), 


chair, pushes the wall (action), the chair 
moves backwards (reaction). 


T 


Pon blowing up 


a balloon and leaving 
it free, the trapped 

air rushes out from 
the opening of the 
balloon in a certain 
direction (action) 
causing the balloon to 
move in the opposite 
direction (reaction). 


the rifle recoils backwards (reaction). 
Because of this the soldier should mount 
the rifle back firmly to his shoulder. 


observe that in 
our daily life, for 
example: 


When kicking a ball the foot act 
on the ball by a force (action) and 
the ball acts on the foot by a force 
in the opposite direction (reaction). 


From the previous, we can conclude that this law is related to two mutual 
forces between two different bodies. If we consider the first force (Fj) 


as an action, the second force (F5) is considered as a reaction equal in 
magnitude and opposite in the direction and from this we can conclude 
Newton's third law as follows: 


Newton's third law of motion : 


“When an object acts on another object by a force, the second object reacts with an equal 
force on the first object in a direction opposite to that of action". 


“For every action there is a reaction equal in magnitude and opposite in direction". 


© The mathematical formula that expresses the Newton's third law: TER 


(The negative sign indicates that the two forces F, and F, act in opposite directions). 
g E 1 2 iun 
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[Nlotes H 


(1) No single force can exist in the universe because action and reaction are paired 
forces; originate and vanish together. 


(2) Although action and reaction forces are equal, they do not have to be at 
equilibrium (the resultant of the action and the reaction # zero) because the two 
forces act on different bodies and the equilibrium condition happens when the two 
equal forces act on the same body. 


(3) Action and reaction are of the same type: if the action is 
à gravitational force, reaction is a gravitational force, as well. 


(4) The action force and the reaction may not be perpendicular on 
the surface as in the opposite figure. 


Technological Application: 


* Launching a rocket is based on Newton's third law of 
motion because a huge amount of burning gases rushes 
down the rocket to generate a reaction that pushes the 


rocket upwards. 


Study the following figure, then answer the questions below: 


Action (Fj) Reaction (F3) 


(a) What is the relation between the force acting on the elephant and that on the man? 
(b) Why are not action force that acts on the elephant and reaction force that acts on 
the man at equilibrium? 
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Solution 


(a) The force acting on the elephant = — the force acting on the man, Fy =- Fy 

(b) For equilibrium to take place between two forces, they must be equal in magnitude and 
opposite in the direction, having one line of action and acting on the same body. All 
these conditions are applied on action and reaction except the last one; since the action 
acts on the elephant’s body and the reaction is on another body (the man). 


What the reaction force of the Earth on the elephant’s skateboard is F and 
if the reaction force of the Earth on the man’s skateboard is F4, are these 


forces equal? 


[Example EJ 


What is the force responsible for moving the car (what makes the car move forward)? 
Solution 


The friction force between the tyres of the car and the road is what makes the car move 

forward, where the tyres of the car pushes the ground backwards, so the ground pushes 

| the tyres forward (the opposite direction) according to Newton's third law and the car 
moves forward. 


What : ; ‘ 
if the car is on a road that is covered with smooth snow, will the car move? 


[Example E] 


The opposite figure shows an apple that is placed 
in equilibrium on a table, what are the action and 
the reaction forces that act on the apple? 
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Chapter 3 


Solution 


The force that acts 
on the apple by 
the table 


| 


The force that acts 
on the table by 
the apple 


ks] 


apple on table = E 
(1) 


table on apple 


[Example ES 


The force that 
acts on the apple 
by the Earth 


"1 


The force that acts 
on the Earth by 
the apple 


F pale on Barih= — F Barth on apple 


(2) 


The following figures represent three identical boxes, the weight of each is 20 N and 
a tension force of 10 N acts on each of them, so the correct arrangement of the boxes 
according to the value of the reaction force that acts on the box by the surface 


20N 
a) 
@ (1) > Q)» 3) ® 3) >(2)>() 
Solution 
Q, Clue 


10N 


(3) 
Q2»(0»0G GOO0-0-(0 


The box remains touching the surface in the three cases because the acting vertical 
force in the three cases is less than the weight of the box, so X s = 0 and to obtain 


the reaction force by which the surface acts on the box, we draw a diagram for 


the forces vectors in each case and solve the equation X E =0 
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| "| QN 
(D ifs 20 =F, + 10 
F 220— = 
D: F, 220-102 10N 
Fa 
Wsinot "m 
(2) C ECI--- 10 cos 20=F, + 10 sin 0 
F, = 20-10 sin 0 
420N 
à 220» Fo» 10 
(3) ion s F= 20N 
y20N 


~. Box (3) > Box (2) > Box (1) 


«<. The correct choice is (b). 


you are asked to mention the case at which the reaction force by which 
the surface acts on the box is greater than its weight? 


What. 
if 


O Test yourself ———_________ —— —— Ge 
Choose the correct answer: 

E A truck of mass 10^ kg hits a car of mass 10? kg. If the force that acts on the car by the 

truck during the collision is F, then the force that acts on the truck by the car is 


&)0.1 F (5-0.1F ©F @-F 


Ø 1f we consider that the force of gravity that pulls 
the kite downwards is the action force, so which 
of the following represents the reaction force? f 
(a) The force of pulling the kite by the hand. 
(b) The force of pulling the hand by the kite. 
(c) The force of lifting the kite by the air. 
@ The force of attracting the Earth by the kite. 
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| The opposite figure represents a hammer that 
hammers a nail that is placed on a piece of wood 
and the forces (1), (2). (3) and (4) represent the 


forces of action and reaction during the process 


of hammering, so the nail can penetrate the wood 
Wien ones : J of wood | 
(a) force (1) > force (2) 
(b) force (2) > force (3) 
(© force (3) > force (4) 


@ force (4) > force (1) 


The opposite figure represents three books 
(x, y, z) which are placed on a table, what 
is the value of the reaction force of book z 
that acts on book y? 
4N @5N 
© 9N @I10N 
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Interactive test 


Newton's first law 


@ The continuity of rotation of the blades of the electric fan for a period of time although 
* the electric current is turned off is due to + 


(a) inertia (b) the heavy mass of the fan blades 
(c) the stored amount of electric current @ the equilibrium of the acting forces 


e9 When a bus moves suddenly from rest in the forward direction, the bus passengers get 


* thrown e : 
(@) forward (b) backward © to the right @ to the left 
K) When a bus that is moving in a straight line stops suddenly, the bus passengers get 

* thrown e . 
(a) forward (b) backward © to the right (d) to the left 


eo A person tried to push a box of mass 50 kg that is 
* placed on a rough horizontal surface as in the opposite 
figure but he couldn't, so the resultant of the acting 
force on the box equals : 
(a) zero (25N 


(© 50N (d) 500 N 
99 The opposite graph represents the relation between the d(m) 


* displacement (d) and time (t) of a body of mass 10 kg that 
moves in a straight line, so the acting resultant force on 


the body equals +--+ + 
(a) 30N (6) 300 N 
()3N @o i 


Q Æ The opposite graph represents the relation between the velocity v (m/s) 
* (vy) and the time (t) of a body that is affected by three forces F}, 
F, and F} where the direction of each F} and F, is opposite to the 
direction of F}, so which of the following equations is correct? 


G) F4 F, +F, (BF, =F,=F; i 
OF =F +F; (D F5 =F +F; 


288 


Questions on 


[77 Æ Which of the following figures represents a body that moves with a uniform velocity v 


under the effect of two equal forces in magnitude F} and F,? 


Fi Fi 


Direction 
of motion 
— 
Fy 


) (b © 


Fo 


5 Direction 
of motion 
paia 
t 


n 
a 


( 


Direction 
of motion 
— 


Fy 


Direction 


of motion 
Fi as 


@ 


&9) 3l The opposite graph represents the relation between 


S the resultant force acting on a body and the time, 
so the time interval in which the body moves with 
uniform velocity is ==- ` 

(@) AB (b) BC 


(CD @ DE 


F(N) 


t(s) 


(©) Æ In the opposite figure, there are three spring 


balances that are in equilibrium state if the reading of 


each of the first and the second balance is 100 N, so 
the reading of the third balance is =+- : 


(b 25N 
(d) 100 N 


G0 
© 50N 


ze Second 
120 balance 


First x 
balance — 120 


Third balance 


)) 3€ The opposite figure shows a box that moves 
A 

"* horizontally with a constant velocity on a frictionless 
surface under the effect of two forces. If we want to 


keep the box moving with a constant velocity while 


reducing the angle 0 without changing the magnitude 


of force Fi, we should e+ : 


increase the magnitude of F, 


(b) decrease the magnitude of F, 
© not change the magnitude of F; 


@ reverse the direction of F, 


Yi e) Vo LS) Jeb LI cd shja wall 


| 289 


Chapter Three 


= 
2 A @Understand @Apply 4 Higher Order Thinking Skills 
> 


Newton’s third law 


3 If an astronaut who is floating in the space projected 
a small object in the direction of a as in the opposite 
figure, the astronaut will =+- : 


(a) move in the direction of a 
(b) move in the direction of b 
(c) move in the direction of c 


(d) not move 


© © 


®© When blowing up a balloon and leaving it free, the balloon moves == 


* @) in the direction of the air rush 


(b) in a direction right to the direction of the air rush 


in the opposite direction of the air rush 
@ in a direction left to the direction of the air rush 


® Which of the following graphs represents the relation between the magnitude of 
* the reaction force (F5) and the magnitude of the action force (F,) when drawn 
by the same drawing scale? 
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Questions on 


(157 3€ If a body (x) acts on another body (y) by a force of 9 N, then the reaction force of 


b body y on body x equals -+--+ 
(0 @9N 


G)1N 


®© Æ The opposite figure shows body X that is placed 
^ above body Y and both of them are in rest. If body X 


Chapter Three 


acts on body Y by a force F downwards, then body Y Y EN 


acts on body X by a force --------- š 


®©) 4F downwards (c) i F upwards (@ F downwards 


| Second] Essay questions 


Can a body be in a state of equilibrium when it is affected by a single force? Explain. 


(a) F upwards 


When you are inside a plane at the night in a quiet weather, you do not feel its motion 


although its velocity may be 800 km/h. Explain. 


| 6:6 


9 Explain the following sentences: 
j (1) The bicycle continues to move for a while after stopping the paddling. 


(2) Newton’s first law is known as the law of inertia. 
(3) The falling of passengers backwards if the car suddenly moves forwards. 
(4) * Passengers in a bus fall forwards when it stops suddenly. 
* Motorcycle rider flies off the motorcycle when it hits an obstacle. 
(5) A space rocket does not need to consume fuel after being moved away from 
the Earth's gravity. 
(6) The soldier mounts the back of the rifle into his shoulder cavity. 


o In which of the following cases the body could be: 


** (1) static. (2) moving with a uniform velocity. 


(b) (c) (d) 
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[57 From the opposite figure: 
^ What is the physical property upon which the 
magician depends in doing his trick when he 


withdraws the mattress without letting the cups 


fall from table? 


Q In the opposite figure what happens when the card 


is pulled suddenly (rapidly)? And why? 


Explain why car manufacturing companies have added safety belts to each car. 


Ks) Mention the action and the reaction forces in each of the following cases: 
9 
(1) A man moves in the street. 
(2) A catches the football. 


(3) A window is closed due to the wind blowing. 


o9 In the opposite figure, a force F acts on a body of i F 

** weight w which is placed on a surface, mention two f 
methods to increase the reaction force that acts on 
the body by the surface. 


w 
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First : Choose two correct answers in each of the following 


[1 The opposite figure represents the (displacement-time) 
& graph for a body that moves in a straight line, so the net 
force acting on the body equals zero during -+ : 


@ AB ®BC 
(c) CD (à) DE 
@ EF 
9 When the net force acting on a body vanishes, then this body -++--++ E 
* @ should be static (b) may be static 


(© should be moving with uniform velocity 
@ may be moving with uniform velocity 
(©) may be moving with uniform acceleration 


© Which of the following graphs describe the motion of a body when the net force acting 
* onit vanishes? 


d d d 
t t t 
® © 
E v 
t t 
© © 
o Which of the following diagram represents the motion of a body in equilibrium ---------- - 
. 
F 
4 Y2F F 
H 
H 
Y F 
2F 
® ® © © © 
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9 In the opposite figure force F acts on a body of weight w 


h 


E: 


that is placed on a surface. To decrease the force that acts 


on the body by the surface, we should +++ : 
(a) decrease the angle 0 

(b) increase the angle 0 

(c) decrease the magnitude of force F 

@ increase the magnitude of force F 

© 


reverse the direction of force F 


Second : Choose from the list what suits the spaces 


@ A book is placed on a table that is placed on the ground surface, if the ground acts on 
^^ the table by F, = 70 N and the book acts on the table by F, = — 5 N, then: 


(a) The force that acts on the ground by the tab! 


(b) The force that acts on the book by the table is - 


( 0 |70N |-70N 


9 The opposite figure shows three forces that act 
& ona static body, then: 


(a) Fi equals vspudetes * 


(b) Fy equals «+--+ + 


10N 


{ ion | 10 3N | 20N |2013N | 40N ) 
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Test on Chapter Force and Motion 2 


| First | Choose the correct answer 


e Tf the Earth affects your body by a force of 600 N, your body affects the Earth by 
a gravitational force of magnitude -= a 


@ zero (b) less than 600 N 
© 600 N (@) more than 600 N 
e9 Tf the resultant force acting on a moving body vanished, it means that its -= vanished. 
mass (b) velocity 
(c) acceleration @ displacement 


e A car moves on the highway with uniform velocity — —— —-F, 
of 120 km/h under the effect of pushing force F, —. ae 
as well as the frictional force F5, so +--- - 

@F,=F,40 @©F)<F, 
©F,>F, @F,=F,=0 


[47 Which of the following statements doesn't apply on the action and the reaction forces? 


(a) The magnitude of action force = The magnitude of reaction force 
(b) Action force is opposite to reaction force. 
(©) Action force and reaction force are acting on the same body. 


@ Action force and reaction force are acting on two different bodies. 


© A ship moves towards the south with uniform velocity of 3 m/s in a straight line when 


the resultant force on the ship is - (g=10 m/s?) 
towards the north (b) towards the south 
© equal to 30 N @ equal to zero 


Q A static book that is placed on a table is acted upon by a force downwards, so the reaction 
force for this force is «+--+ . 
(3) the force that acts on the book by the Earth 
(b) the force that acts on the book by the table 
(©) the force that acts on the table by the Earth 
@ the force that acts on the Earth by the book 
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[77 A bus was stopping at a traffic sign when another bus hit it rapidly from the back, so 
which of the following figures describes the motion of the passengers inside the two 


buses during the collision? 


© @ 
[Second] Answer the following questions 


(5) Can the reaction force be vertical and its direction be downwards? 
If your answer is yes, give an example and if it is no, give reasons. 


9 From your previous study for Newton's third law, suggest a method for a spacecraft to 
change its direction outside the Earth's atmosphere. 


10) Tn the opposite figure, a force F affects a body which 
is placed on a surface, mention two methods to increase 
the reaction force which acts on the body by the surface. 
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Test on 


@ A person pulls a box on a horizontal surface by a force of 10 N, arrange in a descending 
order the following cases shown in the figures according to the value of the reaction force 
that is acting on the box by the surface. 


pe 


) In which of the following represented cases the body could be: 


(1) static. (2) moving with uniform velocity. 


p 
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Exercise From the Questions 


on Unit 


of the Previous Year Exams 


o A car of mass 500 kg moves with a uniform velocity of 6 m/s to the east, thus 


the resultant force acting on the car is ===- 
(a) 3000 N (b) 300 N (c0 @ 83.3N 


y tt a car covered 30 km in the south direction during 0.5 h, then it covered 40 km in 
the east direction during 2.5 h, so the average velocity of the car equals «+--+ 


(a) 8.24 km/h (b) 16.67 km/h © 12.54 km/h (d) 18.22 km/h 
€ The opposite figure show the collision of two X Y 
bodies x, y, if body x acts on body y by force F 
then body y acts on body x by force e- + 
@F OF 
©4F @-F 


[4) An object started motion from rest at a uniform acceleration 2 m/s? to cover 
a displacement of 100 m in time of =e- 


@ 25s (5s (c) 10s (d) 20s 
[5) If an object is projected upward at an angle 30* and its initial velocity is 20 m/s, so 
(g = 10 m/s?) 


the maximum height reach by object === 


(5m (b) I0 m © 15m 


Q If some forces act on an object at rest, so the value 
of the force F which makes it keep its state as in 


(d) 20m 


50N 


the figure = + 

(@30N 

(b) 60 N 
51.92 N 

© 51.962 N 


@ 50N 


80 N 
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Exercise on 


@ The following graphs represent Newton’s first law, except for --- 


d(m) d(m) v(m/s) v(m/s) 
t(s) t(s) t(s) t(s) 
@ ® © @ 
9 When a bus moves suddenly from rest in the forward direction, the bus passenger gets 
thrown «res E 
(@) forward (b) backward 
(©) to the right (d) to the left 
9 When an object falls freely, its = changes from point to another point. 
(@) mass (b) velocity 
(c) acceleration @ density 


(107 In case of free falling, the maximum velocity of the body will be at «e ` 
(a) the moment of fallin ® the moment of impact with the ground 
g gi 
© the half distance @ the quarter distance 


| Second] Answer the following questi 


© An object is moving according to the relation; d = 2 t?, calculate its velocity after 5 s. 
(Where: d is measured in meters, t is measured in seconds) 


® An airplane lands on the runway at velocity 200 km/h and decelerates uniformly at 
1 m/s?, find the time it takes till it stops. 
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Unit Two 


E 


z 
2 
j The graph shows the relationship between M oU 
the velocity (v) and time (t) for a moving 30 E 
object, find the acceleration: 20 5 
(2) during the period AB 
(b) during the period BC i. 
aaa aaa a wem 


[14] If the maximum horizontal range for a projectile that is projected from the ground at an 
angle (0) above the horizontal equals three times the maximum vertical height that can be 
reached by it, calculate the value of the projection angle (0). 


[15] When does the direction of the body's acceleration by which the body moves be opposite 


to the direction of its motion? 


[16] A train was moving with uniform velocity of 108 km/h and when the driver applies the 
brakes, the train stops after 15 s, calculate the acceleration by which the train moves 


from the moment of using brakes? 


@ Write the law and the slope of 
the opposite graph: 


vA(m/sy 


d(m) 
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Accumulative Test on Units 1& 2 P, 


| First | Choose the correct answer 


@ If the dimensional formula of X is M-!L?T and the dimensional formula of Y 
is MÓL?T2, then the dimensional formula of (2X — Y) is —— : 


(3) M-?L T9 ®m'WVr (&M9pT? @ undefined 
@ 1f the density of a body is (100 + 10) kg/m? and its volume is (30 + 3) m?, then its mass 
; 2 zy — Mass 
equals -++ : (Knowing that: Density = voume 
(&) (3000 + 600) kg (5 (130 + 600) kg 
© (3000 + 30) kg @ (130 + 30) kg 
9 From the opposite figure: rd 2F 


The resultant of the three forces acting 

on the body is -+-+ " 

@F ONF i 

© 5.13 F @6F 0 : 


[47 A train is moving in a straight railway where it covered one third of the distance with 
a speed of 25 km/h and the remaining distance was covered by a speed of 75 km/h, 
so the average speed of this train is ---------- km/h. 


(@30 (b) 45 © 50 (4) 65 


9 If the acceleration and the velocity of a body have different directions, then -+ : 


(a) the instantaneous velocity equals the average velocity 
(b) the velocity of the body increases with time 

(©) the velocity of the body decreases with time 

@ the displacement vanishes 


Q An object moves from point x to point y in 20 s, where the velocity at x = 50 km/h and 
the velocity at y = 5.56 m/s, so the acceleration of this object is --------- : 


@54 x 10° km/h? (6)-5.4x 105 kmh? © 1.5 x 10° km/h? @ -1.5 x 103 km/h? 


@ If a stone was thrown at velocity 96 m/s into a well to reach the bottom 3 s later, then 
the well depth is -------- à (g 29.8 m/s?) 
2209 m ® 332.1 m ©300.4m @ 426.2 m 
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UNIT 


Q Two identical projectiles were projected at 200 km/h, the 1* at an angle 60? to 
the horizontal while the 2" one is at angle of 60° to the vertical. Which projectile 
reaches a greater horizontal range’? 

(a) The 1* one. 
© The 2™ one. 
(c) They have equal ranges. 


(d) Not enough information to indicate which one. 


[97 If the resultant force acting on a moving body equals zero, this means that its == must 
be constant. 
(3) displacement (b) velocity 
(c) speed (d) all of the previous 


[101 The idea of launching a rocket is based on the law of +--+ . 
©) inertia (b) reaction 
(c) motion (d) conservation of energy 


[Second] Answer the following questions 


®© Calculate the absolute error in measuring the velocity of a body, if the relative error in 
measuring it is 0.06 and the actual value of the velocity is 30 m/s. 


[121 If a body moves along the circumference of a circle, calculate the distance and 
the displacement covered by the body when it completes 1.75 revolutions if 
the radius of the circle is 2 m. 


& A body moves with uniform velocity of 4 m/s for 8 s, then it moves with uniform 
acceleration of 4 m/s? for 6 s, calculate the total distance covered by the body. 
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Accumulative Test on 


Q A train is moving with velocity 72 km/h. Calculate the time required to reach a velocity 
of 13 km/h, if the train is moving at deceleration of 2 n/s?. 


® The opposite diagram illustrates two moving objects. v (m/s) 
According to the graph: ? 


(a) Which object has started motion from rest? 
(b) Which object has greater acceleration? 


(16) A body falls from a tower so that it takes 6 s to reach the bottom, find: 
(a) The height of the tower. 


(b) The velocity at the bottom. 


(g = 10 m/s?) 


(9 A projectile was projected from the ground at a velocity of 20 m/s and at an angle of 65° 
to the horizontal. Calculate the time taken by the projectile to the reach the ground. 


(g-10 m/s?) 
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— All questions signed by * are answered in detail. 


You can reach the exams of 
some schools and educational 
administrations by scanning 


WCTTICUNQ S Á 


| First | Choose the correct answer 


o A ball of radius 1.7 cm, so its surface area equals ............ . 
(Knowing that: The surface area of the ball = 4 zx r°) 


(8)24 x 105 m? (5) 9.1 x 10-4 m? 
(£)3.6 x 10? m? (d)0.11 m? 


B Two balls A and B are projected vertically upwards from the same level such that 

the initial velocity of ball A was double that of ball B, so the maximum height reached 
by ball A is ............ 

@ half the maximum height reached by ball B 

(b) double the maximum height reached by ball B 

© four times the maximum height reached by ball B 

@ eight times the maximum height reached by ball B 

M 


o9 The opposite graph represents the relation between d(m) 
the displacement (d) and the time (t) for an object 
that moves in a straight line, which of the following 
statements is correct? 


(4) The object is at rest during the interval BC. 


( b) The velocity of the object increases uniformly ts) 


within the interval AB. 
(©) The acceleration of the object within the interval AB is positive. 


e 
(d) The acceleration of the object within the interval BC is negative. 


(© 1A - 2.2001) m and B = (80 + 2) em, then the value of (A + B) equals 


(8) (80.2 £2.01) m (6) (82 + 2.01) cm 
(©) 2.8 201) cm (4) (2.8 +0.03) m 
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o 2 Two objects started motion from rest with a uniform acceleration in a straight line 
for a distance d, if the time of motion of the first body is three times the time of motion 


of the second body, then the ratio between the acceleration of the first body to the 


a 
acceleration of the second body (3) E š 


BL DL (e) i. DL 
3)4 (b) 3 c 9 (d) 8i 


(5] A ball is projected upwards with a velocity (v,) in a direction that makes angle (0) 
with the horizontal, when the ball reaches its maximum height, ............ " 


(a `) the resultant velocity of the ball and its acceleration equal zero 
(b) the resultant velocity of the ball equals zero and its acceleration doesn't equal zero 
(©) the resultant velocity of the ball doesn't equal zero and its acceleration equals zero 


(d) the resultant velocity of the ball and its acceleration don't equal zero 


Q Tf the dimensional formula of the two quantities x and y is L T™ and dimensional 
formula of the quantity z is LT ~, then the dimensional formula of the quantity k that 
verifies the equation: x = y + Zk is „s... " 


(@)LT (LT OL d)T 


o The object that moves at a uniform velocity is represented by the TES osos ; 


Y = s B 
Fi F. y 
h^ S. NM 
F += -É =k; a E oF, 
F F 
a (b) (c) (d, 


o Æ Two students are racing in a straight line, if the average velocity of the first student 
is 4 m/s and the average velocity of the second student is 5 m/s and the second student 
reached the end of the race before the first student by 5 seconds, then the distance of 


the Tace 1S iss : 


@)50m (b)75m (©) 100 m ) 150: m 


306 


General Exams ? 


© Æ An object started its motion from rest with a uniform acceleration in a straight line, 
if its velocity at the end of the fifth second was 5 m/s, then its average velocity when it 
covers 50 m equals ............ $ 


( 


(825 mis (b) 10 m/s (5)15 m/s (4/20 mis 


Answer the following ques 


© When the speed and time of motion of a car are measured, they are found to be 
(25 + 0.5) m/s and (1 + 0.01) s respectively, calculate the distance covered by 


the car during this interval. 


A 


@ The opposite figure illustrates the relation between v(m/s) 

the velocity (v) and time (t) for two objects A and B. A 
that started their motion from rest, calculate the ratio B 
between the acceleration of the two objects A and B 152 


respectively. o" t(s) 


(5 Æ The opposite figure illustrates a box that moves f, 
horizontally with a uniform velocity on a frictionless surface 


under the effect of two forces, if we decreased the magnitude 


of the force E, while the magnitude F, is kept constant, Ej-.——[-4 p---- 


what will be the change in the angle 0 that keeps the box 


moving with uniform velocity? 
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EXAM 


® A player projects a ball upwards from point O at 
an angle to the horizontal and the opposite figure 
illustrates the path of the ball, arrange the points 
M, N and P according to the speed of the ball at 


each point ignoring the resistance of the air. 


- 


(D Æ In the opposite figure, if the resultant vector 
of the two vectors A and B is perpendicular 


to vector B, calculate the value of vector A. 


>| 


o 
150 


B=3 units 


(16) The speed of a train is decreased in a uniform rate from 96 km/h to 48 km/h through a 


distance of 800 m due to using the brakes, calculate the distance covered by the train from 


the moment of using the brakes till it stops if it was moving with the same acceleration. 


A 


(17] The opposite graph illustrates the relation between 

the velocity of an object that is projected vertically 

upwards from the ground and the time, from 

the graph find: 

(a) The velocity of the object at the moment when 
it touches the ground. 

(b) The displacement of the object. 
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EZ Choose the correct answer 


o Two similar balls fell freely vertically from the top of a skyscraper such that the second 
ball fell 1 s later after the first ball, if we ignored the resistance of the air and observed 
the falling of the two balls in the Earth's gravitational field, then the distance between 
the balls during falling ............ r 


(C) remains constant (b) increases 
© decreases (d) equals zero 
(2] The opposite graph represents the change in the v (ms!) 


velocity of a girl that runs in a straight racetrack 


with the time. If the girl covered a displacement 


of 200 m within 25 s, which of the following 


choices is correct at the time of 25 s? 2 


ISI 
- Us, 
o 5 10 15 20 25 30 © 


The instantaneous velocity The average velocity 
(8) 8ms! 8 ms! 
(b) 8 ms! 10 ma! 
(c) 10 ms"! 8 ms"! 
(D 10 ms! 10 ms! 
o If an object moved along the circumference of a circle such that its displacement after 
half cycle becomes 2 7t m, then the value of the covered distance is ............ " 


(am (b)2m (Cn? m 2am 


A. 
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(4) The statement that does not express the action and the reaction forces is ..... 


(©) the magnitude of the action force equals the magnitude of the reaction force 
| ^ the action force is opposite to the reaction force in direction 
©) the action and the reaction forces act on the same object 


the action and the reaction forces have the same nature 


cil NASA space agency communicates with the astronauts through radio waves. If the time 
taken between the transmission from Earth and receiving on the Moon is 1.28 s and the 
speed of radio waves is 3 x 108 m/s, then the distance between the Earth and the Moon 
Beneam É 
(9,240 x 10? km 
©) 480 x 10? km 


(x) 


384 x 10? km 
(d) 768 x 10? km 


(6] The (velocity-time) graph that describes the motion of a body that starts its motion with 
initial velocity (v.) that doesn’t equal zero and moves with uniform positive acceleration (a) 


during time (t) is ............ š 


v(m/s) v(m/s) v(m/s) v(m/s) 
N. » a = t(s) |/ = t(s) 
a) (b) © (d 
b - ~ 2 = 
ED If x = 250 ms, y = 1500 [Is, then the value of (x + y) equals ............ g 
(@)0.2515 s (b)4s c 250.15 s d) 1750 s 


o A car is moving on a horizontal road with a uniform velocity of 10 m/s and it is affected 
by frictional forces of 1500 N, so the force by which the engine acts on the car is 


2)150N b) 1500 N ©) 15000 N @o 


(5] Æ An object is moving with a uniform acceleration according to the relation: t = ME 
where (d) is measured in meters and (t) is measured in seconds. So, its velocity after 2 s 
since it started its motion is ............ ? 

(a) $ mis (5) 2 mis ()4 m/s (d 9 m/s 


wj 
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(10) Acar moves in a straight line with a uniform acceleration where its velocity changed 
from 10 m/s to 90 km/h within 20 s, so the acceleration of the car and its type 


Ule A 
(3) 0.75 m/s?, positive acceleration (b) 4 m/s?, positive acceleration 
(©) 0.75 m/s?, negative acceleration (074 m/s", negative acceleration 


EE Answer the following questions 


o Explain the decrease in the velocity of an object that is projected vertically upwards till 
it vanishes. 


© A vector V of 16 units makes an angle of 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


A 


(5 What happens if a body is projected at an angle of 75? to the horizontal, then it is 
projected once more with the same initial speed at an angle of 15? to the horizontal 


(concerning the horizontal range)? 


(14) Æ The opposite figure illustrates the path of a stone that is projected 
vertically upwards to pass by three similar windows that are at equal 
distances from each other, arrange these windows according to the 

change in the speed of the stone (Av) during passing in front of each 


of them. 


(Eig) en [2 [CALM aeg cux el vals 311 
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(15) The opposite figure illustrates a vernier caliper 


used to measure the radius of a metallic cylinder. 
From the figure find: 
(a) The measured value for the thickness of 
the cylinder. 
(b) The relative error for that measurement if the 


actual value of the radius of the cylinder is 3.68 cm. 


In a basket ball match, a player threw the ball as 


in the opposite figure, calculate: 

(a) The velocity by which the player should throw 
the ball to reach the target basket. 

(b) The maximum height (h) reached by the ball 


from the projection level. (g = 10 m/s?) 


© Æ A car spent three hours during its trip in a straight line. If its average velocity during 


the first hour was 90 km/h and its average velocity during the last two hours was v and 
its average velocity during the whole trip was 75 km/h, calculate the value of v. 
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Choose the correct answer 


o The opposite graph represents the relation between d 
the displacement (d) and the time (t) for a car that 
moves in a straight line, so in which interval the 


velocity of the car is the greatest? 

G) Interval AB. : 

(b) Interval BC. 
) Interval CD. 


(€ 
(d) Interval DE. 


o A man stands on the edge of a rocky cliff that overlooks a lake. He projects two 
identical balls A and B with the same speed. If A is projected upwards and B is 
projected downwards, so which of them will reach the water’s surface at higher 


velocity? 

G) The ball A. 

(b) The ball B. 

(©) Both of them reach the water’s surface with the same speed. 


(d) No correct answer. 


(b) 10* (©) 106 (d) 108 


o An airport runway is designed for a particular type of airplanes, if the speed of the 
airplane should reach at least 126 km/h before taking off and it was moving with 

acceleration 3.5 m/s?, so the length of the airport runway should be at least . 
(2)125m (b)150m (©)175m (d)225 m 
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EXAM 


o When a horse pulls a cart, the force which causes the movement of the horse in 
the forward direction is ............ i: 


( a the force by which the horse affects the cart 


^. the force by which the cart affects the horse 
"the force by which the Earth affects the cart 
the force by which the Earth affects the horse 


(o The opposite figure represents two vectors X, Y 

from the same type, which of the following vectors Y 

represents the resultant vector C X 
PRESTAN 


(Where: © =X+ Y» 


cod x y 


(a) b) (c) (d) 


Q A body is projected with velocity (v) at an angle of 30° to the horizontal and it has 
a horizontal range of 50 m, if the body is projected with the same velocity magnitude 
and at an angle of 60° to the horizontal, so its horizontal range will be . 


| @25m (6) 43 m (50m 


Æ The opposite graph represents the change in the velocity (V) — 7 
of a body that moves in a straight line with the time (t), which 
graph of the following graphs represents the change in the 
acceleration (a) of this body with the time (t)? 


=) 
[: 


- 
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© Tf the dimensional formula of the quantity (x) is LT"! and the dimensional formula of 
the quantity (y) is ML“, so the dimensional formula of the quantity (z) that verifies 

the equation: x = T 
QJ MLT! (6) MLT* (©)ML?T (Q)MLT 


© If a car covers 40 km towards the south during 1.5 h, then it changes its direction and 
moves 30 km towards the east during 0.5 h, so the average velocity of the car 

equals Lus 

G) 5 km/h (b) 15 km/h (0,25 km/h (4735 km/h 


[Second] Answer the following questions 


© Two balls (A and B) were projected in the air, where ball (A) was projected at an angle 
to the horizontal greater than the angle by which the ball (B) was projected. If the 
maximum height reached by the two balls is the same, which of them has the larger 
time of flight? Explain your answer. 


A 


Star, 1m 
[12] The opposite figure represents the path of a moving 
body, calculate the value of the total displacement gia End 
covered by the body? a 


2m 


® What happens to a group of boxes that are placed on the top of a car and are not 
strapped when the car starts its motion suddenly and when it stops suddenly? 
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© When does the direction of the body's acceleration by which the body moves be 
opposite to the direction of its motion? 


L 


(15) Æ A railway worker stands 180 m away from the starting point of a train whose length 
is 95 m which begins its motion from the rest by a uniform acceleration, if the speed of 
the front of the train when it passes by the worker is 25 m/s, what is the speed of the 
back of the train when it passes by the worker? 


© The radius of a circle is measured and it was found to be (10.5 + 0.2) m, calculate 
the area of the circle. (Knowing that: The area of the circle = nr) 


© 3Æ A ball is projected vertically downwards with velocity (v) from a height of 4 m, then 
it reached the Earth's surface during a time that equals half the time taken by it when it 
is left to fall freely from the same height, calculate the value of (v). (g=10 m/s?) 
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| First | Choose the correct answer 


(1] A body moves according to the relation; d = 40 t — 2 t^, so its initial velocity and 
acceleration equal .. ... respectively. 


(3) 40 m/s, — 2 m/s? (b) 2 m/s, — 40 m/s? 
©) 20 m/s, - 1 m/s” (d) 40 m/s, — 4 m/s? 


(2] When two students measure the required time for a metallic ball to fall from the top of 
à building of height 5 m, the reading of the first student was 0.1 s and the reading of 
the second student was 10 s. Which reading is more logical? 


(a) The two readings are logical. 

(b) The first reading is logical and the second reading is not logical. 
(©) The two readings are not logical. 

@ The first reading is not logical and the second reading is logical. 


o A body moves with constant velocity under the effect of three forces F, à F, and F, that 
have equal angles between them, which of the following figures represents the forces 
that act on the body? 


F 
(2) (©) © © 


© Which of the following figures represents a body that starts its motion with initial velocity 
that doesn’t equal to zero and moves with a uniform positive acceleration? 


v bad 
a) (2) (3) (4) 
@) Figure (1) only. (b) Figure (2) only. 
L © Figures (1) and (2). @ Figures (3) and (4). 
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o If the dimensional formula of the physical quantity (A) is M? LT” and the dimensional 


formula of the physical quantity (B) is M? LT”, so the dimensional formula of the 
quantity (4 A — 2 B) is ....... 


3)M*I2T-4 (5) 7^ r? T* 
( c) MALTA (d) has no physical meaning 


(6) Acar moves with a velocity of 30 m/s, its driver applies the brakes and the car is 


affected by a negative acceleration of 6 m/s’, so the ratio of the velocity of the car after 
a period of 1 s to its velocity after a period of 2 s is ............ " 


ay )2 (c) 3. ( 
OL (553 e EA d) 


uje 


Q The next figure represents the positions of the two cars X and Y at consecutive intervals 


of time where the magnitude of each interval is 1 s and the direction of the two cars was 
to the right. 


j 39 3 4 5 
x. 29 I... 
Y a» 
1 2 3 n 5 


Which of the following statements correctly describe the motion of the two cars? 


(1) The two cars move with non-uniform velocity. 

/ b) The car (X) moves with uniform velocity, while the car (Y) moves with uniform 
acceleration. 

(©) The car (X) moves with negative uniform acceleration, while car (Y) moves with 
uniform velocity. 

(d) The car (X) moves with uniform positive acceleration, while the car (Y) moves with 
uniform velocity. 


(5) 3 A body is projected upwards at angle (0) to the horizontal, if 


the horizontal range reached by the body equals the maximum 
vertical height reached by it, then the value of the angle (0) is 


approximately ............ š LI 
a) 45° (bo 60° 
©) 76° (OL 
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(9} A group of students measure the velocity of a moving body, which of these measurements 
is more accurate? 


(1) 350+ 20) m/s (b) (340415) m/s (©) (335 £10) m/s) (320 + 10) m/s 


(10) A train was moving with uniform velocity of 108 km/h and when the driver applies the 
brakes, the train stops after 15 s, so the uniform acceleration by which the train moves 
from the moment of using the brakes is ............ . 


(@)-2 m/s? (b)= 12 m/s? ©) -04 mis? @ -7.2 mis? 


Answer the following questions 


© A ball is projected vertically upwards where it took 3 s to reach the maximum height, 
calculate the maximum height reached by the ball. (g = 10 m/s?) 


—_ 


(o A man moves in a straight line away from a building for a distance of 100 m then he 
stops for 40 s then he completes his motion in the same direction to cover a distance of 
0.5 km, so what is the position of the man away from the building? 


(5 Two trucks move in two parallel lines and in two opposite directions with the same 
speed which equals 90 km/h, if the distance between them is 8.5 km, when will 
the two trucks meet? 
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EXAM 


(4] “If a body moves with uniform velocity, its acceleration equals zero". Explain. 


A. 


(5) Æ The image illustrates a player in a boat race: 

(a) Extract a pair of forces in this situation that represents 
action and reaction. 

(b) Show how the boat can reach a greater speed. 


A 


© 3 Vector X has vertical and horizontal components of 3.2 and 1.6 respectively and 
vector B has vertical and horizontal components of 0.5 and 4.5 respectively, find the 
angle between the two vectors A and B. 


@ Æ The opposite figure shows 
a tennis player that hits a ball occ 


! 
horizontally at a height of 2.5 m 25 X 


from the ground, calculate: 
(g = 10 m/s?) 
(a) The velocity of projecting the ball that makes it barely exceed the net that rises 09m 


-—— 15m - 


from the surface of the ground which is located away from the player at a horizontal 
distance of 15 m. 
(b) The horizontal range of the ball if it is projected by its velocity in (a). 
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Choose the correct answer 


@ 2K A boat moves towards the east with velocity of 20 m/s, then it is affected by 
acceleration towards the west of 4 m/s”, so its displacement after 15 s from the 


moment at which the boat starts to acquire the acceleration equals ............ . 


(@) 350 m towards the east (b) 300 m towards the west 
©) 750 m towards the east @ 150 m towards the west 


o The scalar product of two vectors and the magnitude of their vector product equalize when 
the angle between the two vectors is ..... 


(@) 75° (b) 60° (©)4s° (d) 30° 


a 


o A bullet moves with a velocity of 220 m/s to hit a tree and penetrates it a distance of 
4.33 cm until it stops, so the average acceleration of the bullet inside the tree is 


(3) —5.59 x 10? m/s? (b) — 3.14 x 10° m/s? 
(© -5.59 x 105 m/s? (4). 2.54 x 10? m/s? 
o The opposite graph represents d(m) 
the change of the positions of 23] 


two runners A and B that move in 200 


a straight track in the same direction 
with the time. At the moment runner 100 4 
B passes runner A, . 
(a) the displacement and the 0 t(s) 

velocity of runner B are equal Pd : i i 

to the displacement and the -100 

velocity of runner A 


(b) the displacement and the velocity of runner B are greater than the displacement and 
the velocity of runner A 


© the displacement and the velocity of runner B are less than the displacement and 
the velocity of runner A 


(d) the displacement of runner B is greater than the displacement of runner A, while 


C the velocity of runner B is equal to the velocity of runner A 
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(5] 3% A man starts his motion from the rest and moves in a straight line with uniform 
acceleration, if his average velocity during 20 s is 2 m/s, then his instantaneous velocity 
after 25 s from his starting point is ............ r 


a)2.5 m/s (b)5 m/s (€ 7.5 m/s (d) 10 m/s 


(6) If the height of a student is (1.8 = 0.05) m and the height of another student is 
(1.95 + 0.05) m. so the second student is longer than the first student by ...........- s 


(a) (3.75 £005) m (b) (3.75 x0.) m 
(2) (0.15 0.1) m (d) (0.15 £0.05) m 


A body falls freely from the top of a building and reaches the ground after time (T), if 
the resistance of air is neglected, which of the following figures represents the change 
of its velocity with time? 


disce 
m —X 


F 
(0) 
(e) 


o A student carries a ball in her hand if the force that acts on the ball by the Earth is 
the action force, so the reaction force is the force that acts on ..........- 


à ) the Earth by the ball (b) the hand by the ball 


©) the ball by the hand d) the hand by the Earth 


(9) From the opposite diagram, which of the following 
relations is correct? 


— is fa 
(@ja=b | ls FE 


d 
bja--b “Tel | 
niil 
oDa-ld 
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© A car starts its motion from rest with a uniform acceleration until its velocity reaches (v) 
then it continues its motion with uniform velocity for a while before the driver applies 


the brakes to decrease its velocity uniformly till it stops, which of the following graphs 
describes the motion of the car accurately? 


= 


© 


| Second] Answer the following questions 


© A group of students measured the density of a liquid several times then they calculate 
the average of their readings. Explain why the students calculate the average of their 
readings. 


If the two balls A and B rolled on the surface of smooth horizontal table with velocities v 
and 2 v respectively then they fall from the surface of the table at the same time, which of 
them will hit the ground first? 


\ 


® Two boxes are dropped from a static balloon, the first one is 


i 


dropped when the distance between the balloon and the Earth's 
surface was (H) and the second one when the distance was 

(4 H), calculate the ratio between the time taken by the box to 
reach the Earth's surface in the second case and the time taken 


by it in the first case. 


EXAM 


(4] Two cars move on a desert road as in 


figure (1) and after 5 s the two cars 
became adjacent at the second light 
pole as in figure (2). if the distance 
between each two successive light 
poles is 70 m, what is the average 
velocity of the two cars A and B 
during the first five seconds shown 
in the two figures. 


6:31:05 


® Æ A body is projected from the Earth's surface at angle (0) to the horizontal where its 


horizontal range is 240 m and its maximum height is 45 m, calculate the value of (0). 


(g = 10 m/s?) 
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© In an experiment to find the speed of sound (v) in air by using closed tubes, if you 
know that the relation between the frequency (f) of the sound wave in the tube 
and the length (b of the tube is f = i vi? by neglecting the effect of the radius of 
the tube, find the value of the constant (n) using the dimensional formula knowing 
that the frequency is measured in hertz (Hz = s~’). 


@ Æ In the next two figures, there's a child of weight 200 N sitting on a swing where 
in figure (1) the ropes of the swing are vertical and in figure (2) the ropes of the swing 
are inclined: 


Figure (1) Figure (2) 


(a) Explain why the tension force in each rope is 100 N in figure (1). 


(b) Choose: 
In figure (2): What happens to the tension force (F) in each rope? 
(2) Remains 100 N. [b Will be more than 100 N. 
(will be less than 100 N. @ The answer can’t be determined. 
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First ose the correct answer 
„is measured in m/s and 


qu A body is moving according to the relation; v, = 2 t, where v, 


t is measured in s. So, its displacement after 5 s from starting its motion equals ............ . 


(3) 10m (5) 15m (©)20m (0)25 m 
M 
o When the density of a liquid is measured by a hydrometer, it is found to be ( 0 x1) kg/m?. 
So... 
The type of The percentage of error in 
measurement measurement 
direct 0.1 96 
direct | 1% 
indirect 0.1 % 
indirect 1% 


o If a body is projected from the ground at angle to the horizontal, which graph of 
the following graphs represents the relation between the vertical component of the 


body's velocity and the time till it reaches the ground again? (Neglect the air resistance) 


KA ME 


(b) (c) 


C—— - E s ————— e^] 
e 


o The motion of the Moon in its path around the Earth when it is observed during a whole 


night is considered ............ motion in a ............. - 
(a) periodic, straight line (b) vibrational, curved path 
©) translational, straight line (d) translational, curved path 


(6) The most accurate tool for measuring the time taken by an object to fall from the top of 
a building is... 


@) (b) ©) 


(7) FÆ A car moves from rest with uniform acceleration of 6 m/s’, so the ratio between 
the distance moved by the car during the first second only and the distance moved 
by it during the third second only is .......... i 


21.2 (SN (c) 4 9. 
‘OF; Ws c ^y (d H6 
The opposite (velocity-time) graph describes the v(m/s) 


motion of a car, so the (acceleration-time) graph 
that represents the motion of the car is ............ " Vi \ 
t(s) 


a(m/s?) a(m/s?) a (m/s?) a(m/s2) 


/ t(s) L E =t(s) — t(s) 
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o 3K A ball is projected horizontally with velocity v from the roof of a building and at 

the same time another ball falls freely from the same height. Neglecting the air resistance, 

which of the following statements is right? 

(a) The first ball reaches the ground first. 

(5 The second ball reaches the ground first. 

© The two balls reach the ground at the same time, where the velocity of the first ball 
is greater than that of the second ball. 

(d) The two balls reach the ground at the same time, where the velocity of the second 
ball is greater than that of the first ball. 


© The opposite figure shows the collision of the two bodies X x 


Y 
and Y which have masses of m and 4 m respectively. If the 
body X acts on the body Y during the collision by force F. o 
then the body Y acts on the body X by force ............ . 


GF Ot or @-F 


Answer the following questions 


© Assume that the displacement (d) of a body is related with time (t) as in the given 
relation: d = ct? 
Find the dimensional formula of c. 


© A football player kicks a ball from the ground with velocity 18 m/s at an angle of 35° to 
the horizontal, calculate the time taken by the ball to reach the ground again. (g= 10 m/s) 


® A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 


of the car during its journey. 
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(14] The displacement covered by a body was measured to be (6 + 0.05) m and the time 
taken by the body to cover this displacement was measured to be (10 + 0.1) s, calculate 
the average velocity of the body. 


(15) A rock falls freely from the top of a building of height 122.5 m. If the free fall acceleration 
equals 9.8 m/s", calculate the rock’s velocity before it reaches the ground by one second. 


© Using the opposite figure, which of the 


following vectors are equal and which of AN. 


them are unequal? "WE 
(a) The two vectors A and E. 5 ete 
(b) The two vectors A and €. ——— 
(c) The two vectors G and F. 


(d) The two vectors E and D. 


@ Æ A stone is projected vertically upwards with velocity 18 m/s from the ground. 
When will the stone reach a height of 11 m: (g = 10 m/s?) 


(a) during its ascending. (b) during its falling. 
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Choose the correct answer 


o The body is in equilibrium when ............ - 


(a) the resultant of the forces that acts on it equals zero 


(b) it is static 


(d) all the previous 


©) itis moving with constant velocity in a straight line 


(Neglecting the air resistance) 


())1:2:3 (b)1:2:4 


(2) 3% When a body falls freely, the ratio between its displacement after time of 1 s and its 
displacement after time of 2 s and its displacement after time of 3 s is 


©) curve 
2 


o The opposite graph shows the (a 2 
for a car, so the acceleration of the car 
equals .... 


$65 


o A boy projects a rock from the ground at an angle to the horizontal, which of the 


returns to the ground? (Neglecting the air resistance) 


following diagrams represents the motion of the rock from the point of projection till it 
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o A body moves in a straight line where its displacement (x) changes with time (t) according 
to this relation: x = Bt + CC, then 


The dimensional The dimensional 
formula of B formula of C 
(2) i. big 
(b) i. T 
© LT! IA 
(d) LT Lr 
o A stone is projected vertically upwards from the ground to reach its maximum height h 


after time of 3 s, so the value of h is vce. o (g = 10 m/s?) 


(3) 60 m ©) 45m (e) 30 m (ism 


M 


o A racer accelerates his car in a straight line from rest to 180 km/h during 4 s, so it will 


cover a displacement of ............ during 3 s. 


(3) 86.45 m (5) 100 m (c) 1025 m (d) 56.25 m 


o If the meter equals 3.281 feet, then the volume of a cube of side length 1.5 feet isss : 


(@) 46 x 10? m3 (b) 192 m? 
(©)49 n? (029.6 x 102 m? 


o If the Earth acts on you when you are moving on it by an attraction force of 600 N, then 


(@) zero (6) 300 N (©) 600 N (4) 1200 N 


(10] The most accurate measurement of the time of motion of a body from the following 


measurements is 


(2) G £ 0.5) ms (b) G.2 € 0,5) ms 
(©) (2.5 + 0.025) ms (4) Q.5 £0.25) ms 
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Sec 


d| Answer the following questi 


© Can we apply the equations of motion with uniform acceleration on a body that 


moves with zero acceleration? Explain your answer. 


M 


© Can the motion of a car be in the east direction, if the car is affected by an acceleration 
in the west direction at the same time? Explain your answer. 


® A car is moving in a straight line by a velocity of 50 m/s, at a certain instant the driver 
applies the brakes, so the car's velocity decreases uniformly till it reaches 30 m/s during 
a distance of 160 m. Calculate the distance covered by the car from the instant of 


applying the brakes till it stops. 


© When the density of a cube was calculated, the percentage of error in measuring its mass 


was 2 % and the percentage of error in measuring its side length was 0.5 %. Calculate 
Mass 


the percentage of error in calculating its density. (Knowing that: Density = e) 
(uU e 
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(15) The opposite graph shows the relation between the dx 10%(m) 
displacement covered by a runner and the time taken Ai 
by him. Calculate the average velocity of the runner 3 


during the following time intervals: 


[5 


(a) from t = 0 to t= 10 minutes 


(b) from t = 10 minutes to t = 20 minutes | 


= t(min.) 


10 20 


© The opposite figure shows three forces acting on a particle at 
point O, find the resultant of these forces and its direction. 


© Æ The opposite graph shows the change of the 

vertical component of the velocity of a body that 

is projected at an angle of 37° to the horizontal 

with the time, calculate: 

(a) The horizontal range of the body. 

(D) The velocity of the body at a height of 15 m 
during its falling. 
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| First | Choose the correct answe 


o A bicycle is moving in a straight line with a positive uniform acceleration of 3 m/s?, if 
it started motion with an initial velocity of 5 m/s, then after a displacement of 12.5 m its 


velocity becomes ............ " 


a)2 m/s (b)8 m/s (c) 10 m/s (d) 12 m/s 


o The dimensions of a metallic sheet is measured and found to be 22.3 mm, 4.35 mm 
and 12.7 mm, which of the following tools is used to measure them? 


(a) A ruler. ( b ) The standard meter. 


(©) The meter tape. (d ) The vernier caliper. 


o Æ An object started motion from rest at a uniform acceleration in a straight line. if its 
average velocity within time t from starting its motion was 5 m/s, then within time 3 t 
from starting its motion its average velocity becomes ........... + 


(@)5 m/s (b) 15 m/s ©) 25 m/s (d) 35 m/s 


o Which of the following figures represents the resultant vector C for the vectors 


A and B? 
€ L E 
B B 
x A 
a) (2) 
(a ; Figures (1) and (2). 
(©) Figures (1) and (4). (d) Figures (2) and (3). 


o An object is moving in a straight line according to the relation: v, 2/49 + 6d 
If v, is measured in m/s and d is measured in m, then the object is moving with 
acceleration of ............ i 


(2)2 mis? Coo [6 mis? © 3 m/s? (d) 6 m/s? 
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(6) A metallic ball of radius r is dropped into a tank of water, if its velocity in water was v 
and it is affected by a resistance force given by the relation F = Krv where K is constant, 


then the measuring unit of K is .. (Knowing that: [F] = MLT~) 


Hu 
CU kg.m? s? 


©) kgm”! 


xl 


(d) kgm. 


o The opposite figure illustrates the (displacement-time) d(m) 


graph for an object of mass 2 kg, so the resultant force io 


acting on it is .... 


(a) 100. N (b) 200 N 


~ t(s) 
©) 102 N Do LR 


(5) The opposite figure illustrates an object that slides on 
an inclined smooth surface, which of the following 
Statements describes the object’s motion correctly? 


(i) Both velocity and acceleration increase. 


(b) The velocity increases but the acceleration remains constant, 


The velocity remains constant and the acceleration equals zero. 


(d) Both the velocity and the acceleration are constant. 


(9) An object is projected vertically upwards, so its velocity at a vertical height of 
was 18 m/s where h is the maximum height reached by the object, then the value of h 


(g = 10 m/s?) 


(b)21.6m 
@75m 
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© A bus was stopping at a traffic light when another bus collided with it suddenly from 
behind. Which of the following figures represents the movement of the passengers in 


the two buses at the moment of collision? 


Answer the following questions 


© Æ The opposite graph represents the relation us 


between the displacement (d) which is made by 
an object that is moving in a circular path from 
a point on its path and the distance covered by 


it (s). Calculate the diameter of the circular path. T G4 ae 


© What are the velocity and acceleration of a projectile that is projected upwards with velocity v; 


at an angle 8 to the horizontal when it reaches its maximum height in terms of g, 0 and v,? 


M 


® 3& A car is moving in a straight line with a velocity of 88 km/h behind a truck that is 
moving with a velocity of 75 km/h and at a distance of 110 m from the car. Calculate 
the time required by the car to reach the truck. 


General Exams a 
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(14) A car spent three hours during its trip in a straight line. If it covered 100 km through 
the first two hours and 80 km through the third hour, calculate the average velocity 
of the car during this trip. 


(15) 2% Prove that the ratio between the covered distance within the first second only and 
the covered distance within the second second only and the covered distance within the 
third second only for a free falling body is (1 : 3 : 5) respectively considering the air 
resistance is negligible. 


(D A ball is projected horizontally with a velocity of 6 m/s from the edge of a horizontal 
table at a height of 0.8 m from the ground, calculate: 


(2) The horizontal distance between the impact point of the ball with the ground and 
the edge of the table. 


(>) The velocity of impact of the ball with the ground. (g = 10 m/s?) 


@ An object starts its motion from rest in a straight line with a uniform acceleration (a) 
and it makes a displacement (d) in time (t). If d = (200 + 0.5) mand t = (20 € 0.5) s, 
calculate the acceleration of the object. 


(EF 1g) SEA Hue obs) cd coz wall 397 


hoose the correct answer 


© Two vectors A and B of the same type are equal in magnitude and perpendicular on 
each other, then the operation that makes their product ............. 


Maximum Zero 
a) A.B A-B 
(6) A.B KaB 
E AAB A-B 
(| KaB A.B 


M 


o If an object is projected with a velocity v; at an angle 8 to the horizontal, then its 
horizontal range when it comes back to the same projection level can be calculated 
from the relation : ............ 


" —v;sin 9 cos 0 - visin 8 cos 8 
a)R = ——; = 
Ka 2g g 

-2 v. sin 9 cos 8 - —2 v?sin 0 cos 6 
9R-—"g- Re g — 


o The projectiles motion is considered a motion in two dimensions, one is horizontal 
and the other is vertical, which of the following statements can describe the projectile's 
motion correctly? 
La) The velocity in the horizontal dimension is variable and the acceleration in 
the vertical dimension is variable. 
(b The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is variable. 


(o) 


) The velocity in the horizontal dimension is variable and the acceleration in 
the vertical dimension is constant. 
( d The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is constant. 
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o A man tried to push a box of mass 40 kg on a rough horizontal surface but he couldn't, 


so the net force acting on the box is ........... t (g = 10 m/s?) 
(2)0 (b)40N (©) 400 N CU) 4000 N 


d(m) 


o9 Æ The opposite graph illustrates the motion of 
an object that started its motion from rest with a uniform 


acceleration, so the acceleration of its motion is ............ . 
(a) 5 mis? (b) 10 m/s? 
© 40 m/s? (d) 


2.5 m/s? 


(6) Æ A train of length 100 m that is moving with an acceleration of 1 m/s? entered 
a straight tunnel of length 1.3 km with a velocity of 3 m/s, so the required time for 


the entire train to get out from the tunnel is ..........., " 


(2) 300s (6) 78's © 50s @ 20s 
Q In the opposite figure, an object is acted upon 2 F 


by two perpendicular forces F, and E, 80 their 

resultant force (F) is ............ à 

(G) equal to F, +F, Sj 3 
(b) less than F) +F, 

©) greater than F, + F, 


(d) equal to BB 


o Tf the two physical quantities A and B have different dimensions, which of 
the following mathematical operations has a physical meaning? 


@A+B ()A-B ©a-4 (d)AB 


o A man at rest started his motion in a straight line with uniform acceleration till his velocity 
reached 4 m/s within a time of 8 s, so the acceleration of his motion equals ... 


®© 0.5 m/s? (b) 1 m/s? ©) 2 m/s? (4) 4 m/s? 
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® A student measured the dimensions of a garden of area 200 m, if the relative error in 


measuring this area was 0.05, then the absolute error for that measurement is ............ " 


(3)5m* (10m (sm? (020m? 


Answer the following questions 


© In the opposite figure a man moved from point A to point B 


within 10 s, then from point B to point C within 6 s, then 


from point C to point D within 14 s, what is the average 


velocity by which he moved from point A to point D? 


© A car driver saw a child in the middle of the road at a distance of 25 m from his car 
which was moving with a velocity of 12 m/s. He used the brakes after a response time of 
0.5 s, so the car is decelerated at 6 m/s? till it stopped. Does the car hit the child or not? 
Explain your answer. 


® The light year is the distance covered by light within a year on Earth with a speed of 
2.998 x 10° m/s. How many meters in the light year? 
(Where the year on Earth = 365.25 days) 
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(14) Æ An object is projected horizontally from the top of a building and falls down at 
a distance d from the base of the building within a time t, if d = (50 + 0.2) m and 
t=(10 2: 0.5) s, calculate the initial velocity by which the object is projected. 


(15] A ball is projected vertically upwards from the surface of Earth and passed a person 
standing in a window at height of 28 m from the surface of Earth with a velocity of 13 m/s. 
Calculate: (g 9.8 m/s?) 


1») The initial velocity of the ball. 
(b) The time required by the ball to reach the surface of Earth again. 


(16) The opposite figure represents the (displacement-time) 
graph for a runner moving in a straight line with a uniform 
velocity. Draw the (displacement-time) graph for the 
runner if he moved with a uniform velocity double 

his previous velocity in the same direction within the 


same interval of time. t(s) 


© An object moves according to the relation: v, = 10 t, calculate each of its initial velocity 
and acceleration. (Where: Vp is measured in m/s and t is measured in s) 
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Choose the correct answer 


fa) The time taken by a car that moves in a straight line with acceleration of 2 m/s”, so that its 
velocity changes by 10 m/s is 


(05s 


©)5s @ 10s 
L 


2] An object moved in a straight line for a distance of 100 m with a velocity of 10 m/s, 
then it moved on the same line for a distance of 200 m with a velocity of 5 m/s, so its 
average velocity through the whole trip equals ............ . 


(@)75 mls (5)6 m/s 


e Æ The opposite figure represents the 
(displacement-time) graph for an object that 
moves in a straight line within 6 seconds, so the 
slope of the dashed straight line AB is ............ è 


o ) greater than the average velocity of 
the object within 6 seconds 
(5) less than the average velocity of the object 


within 6 seconds 


©) less than the instantaneous velocity of 
the object at the sixth second 


(4) equal to the instantaneous velocity of 


the object at the sixth second 


o The opposite figure illustrates three vectors 


K, L and N, which of the following equations 
is incorrect? = 
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o The opposite figure illustrates the (velocity-time) v (m/s) 
graph for an object, so its total displacement is ............ Š 


(a) 120m 
(b)45m 
(0)90m 
(d) 60m 


S 


© A car of mass 1000 kg moves with a uniform velocity of 12 m/s to the east, thus 
the resultant force acting on the car is ............ . 
(9) 12000 N (b) 1200 N (©) 1012 N @o 


@ In the opposite figure if E = 2F,, then the value of $ equals ............ à 
OLY 

(b) 37.67° 

© 45 

(d) 63.43° 


© A racer claims that he can accelerate his car uniformly in a straight line starting from 
rest to reach 180 km/h within 4 s, so he is expecting to cover 30 m from starting motion 
within a time of ............ š 


(4) 125 (b) 3.14s (2) 219s @ 125s 


© Two cars A and B are moving in a straight line where the velocity of A increases uniformly 
from 12 m/s to 18 m/s within t, 235 while the velocity of B increases uniformly from 
10 m/s to 25 m/s within t, = 10 s. Which of the following statements is correct? 


[Cy Displacement of A within t, < Displacement of B within t 
(b) Acceleration of B is double the acceleration of A. 


(c) Acceleration of A is double the acceleration of B. 


(d) Average velocity of A within tj > Average velocity of B within t 
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© The scalar product of the two vectors A and B equals 60 units and the magnitude of 
their vector product equals 2013 units, thus the confined angle between the two vectors 
equals i2 " 
(a) 15° 30° (c) 45* (2) 75* 


Answer the following questions 


© An object is moving according to the relation: d = 2 Č, calculate its velocity after 5 s. 
(Where : d is measured in meters, t is measured in seconds) 


@ If the acceleration of an object equals zero, does this mean its velocity equals zero? 
Give example to your answer. 


(5 A tiger jumps horizontally from the top of a rock of height 6.5 m above the surface of 
Earth with a velocity of 3.5 m/s. Calculate the horizontal range of the tiger's motion. 
(g= 10 m/s)) 


(DD 1f X = G £0.1) em and Y = (7 + 0.2) cm, calculate Y - X. 
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(15) Æ If the maximum horizontal range for a projectile that is projected from the ground 
at an angle (0) above the horizontal equals three times the maximum vertical height 
that can be reached by it, calculate the value of the projection angle (0). 


(D If the force of viscosity (F) that acts on a ball of radius r which falls in a liquid of viscosity 
coefficient 1] is given by the relation F = 6 zt 1] rv where v is the uniform velocity of the ball, 
find the measuring unit of the viscosity coefficient N. (Knowing that: [F] = MLT~) 


@ Æ A box has fallen from a helicopter at a very large height from the Earth’s surface 
during its rise vertically upwards with a uniform velocity of 8.76 m/s, calculate the 
distance between the box and the helicopter after a time of 3.05 s from the moment of 


its falling. (Knowing that: g = 9.8 m/s”, The air resistance is neglected) 
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Answers of the Book Questions. 


Answers of Test Yourself Questions. 


Answers of 10 General Exams. 


E 
HT 
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f Answers of Unit One 


Chapter , 


j[J Lesson One 


[ First | Multiple choice questions 
@ @ the time and the mass 

© (à) force - volume - density 

®© time in second 

oe 


The circumference of the coin (c): 


e 75cm 
ee 
Q) 929.6 mm 


The reading of the fixed scale (x): X = 20 mm 


Oo 


‘The reading of the vernier scale (x): 

x26x0 
The diameter of the cylinder (d): 
d=X+x=20+06=206 mm 

© O radian 

OO! nm— 1 um— 1 mm— em 

6 10* 


EIE 


0.6 mm 


-a07 «10° ps 


0” ps 
D D all the previous 
(B 562 x 10* km 

Choice @: 862 em = 862 x 107 m 20.862 m 

^. Choice @ is wrong. 

Choice (B): 86.2 em 2 86:2 x 107 m. 
2862x107 x 10° km 
862x107 km 

+. Choice (B) is correct. 

Choice ©: 86.2 em = 86.2 x 107 m. 

2862 x 107 x 10° mm. 


=862 mm 


^. Choice © is wrong. 


Choice @: 86.2 cm = 86.2 x 1 


Choice @) is wrong. 
®@s000 
(DG 19 x 10° nm 
(= (29-10) mm = 19 mm. 
=19 «10% mz 19x 10? x 10 nm. 
z19x I nm 
GO 1001 ke 
10kg = 10x 10° ¢ 
exty=(10+(10%105)g 
= 10.01 x I0 g= 10.01 kg 
(G5 10 ke 


m, 
oram 


2x 10" ton. 


5x I0 ton =5 x 10" kg 
(9 à 100 
The volume of one bottle (V): 
fa = 10000 cm? 
= 10000 x 10* m* 
=001 m? 
The number of bottles 


Oms 
v=36« 5 =10ms" 
(D 643 «10m 
Area (A): 
Asá4nr 
24x 2 x (5.85 x 1077 


24310 m? 


(ii) @ 0.677 yem 
Mass (m) 
Volume (V) 
568 x 10" 
2B w585 x107 
67704 x 10" 
10" 


Density (p) = 


20.677 giem? 


Answers of Chapter [i 


@ 925 x 10° kgm 


marbles = 


= 70-30 2 40 cm? 


Vased water 


= 157x108 nf 
(ii) @ 1.225 x 10° g 
m = pV =7800 x 1.57 x 10° = 12.25 kg 


77 The measuring unit of acceleration is m.s. 
7. The dimensional formula is LT. 
arm aur 


77 The dimensional formula of density is ML 
+. Its measuring unit is kg.m^ and it can be 
written kg/m’. 


From the table, the dimensions of the quantities 
are as follows: 


Acceleration 


Mur 


Density | Velocity | 


Mir | 


ML? T° 


and by comparing them to the given dimensional 
formula M* LT 
7. The physical quantity may be the force. 
@) @ has a dimensional formula of ML T? 
QOM 
vx-yt 
aja ME 
sap. 
a Doe 


© Gb ML^T' , Impossible. 


The wo quantities x, y cannot be added because 
they are different in the dimensional formula. 


7. The correct choice is (D. 
® Othe same dimensions 
(Ft) = MLT?T = MET” 
[my] = MLT" 
7. The two quantities have the same dimensions. 


@® © has dimensions, has no dimension: 
When two quantities of the same dimensional 
formula are added together, the resulting quantity 
will have the same dimensional formula of one of 
these quantities. 


^. The relative velocity has a dimensional formula. 
When dividing two quantities of the same 
dimensional formula, the resulting quantity 

will not have a dimensional formula. 


^. The relative density has no dimensional 
formula. 
QoNs 
Choice @: v Nam = kgms "m - kgms 
7. ls dimensional formula = ML'T^ 
7 Choice @ is wrong. 


7. Choice © is correct, 
kgm’ s™ 


~ Choice @ is wrong. 
€ loule 


The measuring unit of pressure (P) is Nam” 
and the measuring unit of volume (V) is m? 


^ [PV] S Nm 
2Nmzl 
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Lesson One 


z 
5 —_ = 
Q Ok ms 66-[* 
peg Mm 3 Gi 
t In order for the equation to be valid, the 
IFJ MLT dimensional formula for both sides of the 


MIm MM 


«+ The measuring unit of G is kg^ m ^ 
GONs 

+ The measuring unit of K.E is kg.m’/s*, 

^ The dimensional formula of K.E is ML T 


of momentum is kg.m. 


' The force is measured in newton (N) and its 
dimensional formula is MLT? 


+. Newton (N) is equivalent to kg.m. 
7^. The measuring unit of momentum is N.s. 
eeu. 
Ix] 2 AC] + [Bt] 
L-[A]T «(BI 


+ The quantities that are added have the same 
dimensions 


= IQ? sin 6] 
aL=QT 
< [Q] e 


‘The measuring unit of Q is m.s 7. 


“(PI 


The measuring unit of P is mò. 


i 


equation must be equal. 


The dimensional formula for the L.H.S in all 
the choices: ve LT" 


^. The dimensional formula for R.H.S must be 
equal LT 

In choice @): 

mr NE 

MÌLE 


7. Choice @ is wrong. 

In choice ©: 

Eu] s MLT Mp MS Leet 
~ Choice @ is wrong. 

In choice @: 
mirr’ 


7 
MiL? 
++ Choice @ is correer 


In choice @: 


eim 


++ Choice @ is wrong. 
DOr=y+zk 

se XSLT! [y] 

Iz) lk] - Er 

Axeyeu 

While the choices @, © and @ are wrong, 

where: 


ur! 
epp 


- In choice ), we can not add physical quantities 
that don't have the same dimensional formula. 
= In choices © and @, we find that: 
‘The dimensions of the L.H.S # The dimensions 
of the RHS 


Q0 v; - v 22d 
In order for the equation to be valid, 
the dimensional formula for both sides. 


of the equation must be equal, 


© The dimensions of the R.H.S must be equal 


p. 
In choice @): 
bye lat] = UT + LT? T7 
-urt eur 
- Choice @ is wrong. 
In choice (B) 
IT [2 ad] 


Choice (B) is correct. 


In choice ©: 

Iv] +12 ad] 
sump 

+ Choice © is wrong. 


choice @ 


2 Choice @is wrong. 
digas v edat 


In choice @ 
‘The dimensional formula of the L.H.S: 
" 


- The dimensional formula of the R.H S: 
ur! 


=T 


č i 1 ur! 
s Lr 
^. Choice @ is wrong. 


In choice ©: 
- The dimensional formula of the L.H.S: 
a iat gen 
[E] - eie T-crt ur 
- The dimensional formula of the R.H.S: 
[4a] =r 


^. Choice (B) is wrong. 


zr 


In choice. 


- The dimensional formula of the L.H.S: 


E 


— Answers of Chapter Kl 


- The dimensional formula of the R.H.S: 
[2a] = LT? 

7. Choice @ is wrong. 

In choice @: 

- The dimensional formula of the L.H.S: 
ldļ=L 

- The dimensional formula of the R-H.S: 
[ a] 2 Lr r? cr? 


Ten 
Choice @ is correct. 


EEIT] Essay questions 


@ The physical quantity measured in kg.m^ is 
a derived quantity because it is defined by 
fundamental quantities. 


y To arrange these masses, we will convert their 
measuring units to grams: 


(15g 
(2) 0.032 kg 20.032 x 10 232 g 
(3) 2.7 x 10° mg 227 x 10° x 107 
(4) 4.1 x 107 Gg. 


EM 
1x 07 x 1041 g 
(827 x 108 ug 227 x I x 10°° = 270g 
5 (3) = (3) > (4) > (2)> (1) 


© Because (platinum-iridium) alloy is rigid, does 
not reset with the surrounding medium and itis 
slightly affected by temperature changes unlike 
other materials. 


© The statement is valid, because when the 
dimensions of both sides of the equation are 
different it means 


jat the equation is physi 
impossible and that confirms that the rule is 
wrong. But when the dimensions of both sides 
of the equation are the same it does not mean for 
sure that the rule is correct, since the rule may 
include a numerical constant of a wrong value 
that makes the rule invalid. 


© The relation: 
The dimensions of m = M 


liy 


‘The dimensions of c' 


^. The dimensions of E = ML" 


+. The measuring unit of energy (E) is kg.m'/ 


m 


Lesson One 


- 
= 
5 È 


@ (1) The dimensions of mass =M 
The dimensions of acceleration = L T? 
7 The dimensions of force (F)= ML T? 
(2) The dimensions of force = ML T^? 


‘The dimensions of area = 


‘The dimensions of pressure (P) 
(3) The dimensions of force (F) = MET: 
‘The dimensions of displacement = L 


7. The dimensions of work (W) 


@ (D) The relation: Work = + mv? 
- The dimensional formula of the L.H.S: 


2 


IW] 2 MUT 
- The dimensional formula of the R.H.S: 
[4 m] -mar emir? 


^. The relation may be correct 
4 


(2) The relation: V y= 3 ar 


- The dimensional formula of the L.H.S: 
IVa er 
- The dimensional formula of the R.H.S: 
d alc 
[$r] 


~. The dimensions of the two sides are equal. 


he rel 


jon may be correct. 
(3) The relation: F = 72 


va 
- The dimensional formula of the L.H.S: 


IF| 2 MUT? 

- The dimensional formula of the R.H.S: 
Semi? 
Y ML 


the dimensions of the two sides are not 
equal. 
The relation is wrong. 
(4) The relation: A= Ë 
- The dimensional formula of the L.H.S: 
[Als Ut 
- The dimensional formula of the R-H.S: 
[LU TRI 
7. The dimensions of the two sides are not 
equal. 


7. The relation is wrong. 


7. The dimensions of the two sides are equal. 


(5) The 
- The dimensional formula of the L.H.S 
Iv] 2 Lr7 


- The dimensional formula of the R.H.S: 


^. The dimensions of the two s 
equal. 


^. The relation is wrong. 


[Answers of New Types of questions] 


[First | Choose two correct answers 


@ © Quantity of matter and time. 
„© Mass and electric current inte 
@ @Area and force. 
-@ Energy and density 
© (B) The pressure is a derived quantity. 
+@ The electric current is a fundamental quantity. 
© © (sy) has a dimensional formula of L^ 
+@ (x+y) has no meaning 
OO64x10'm 
«6064 x 10? Gm 
QGkE-ln? 


lay 
.@F=mz 
r 
@@ the potential energy that equals the mass » the 
gravitational acceleration » the height 


(B) the kinetic energy that equals half the mass x 
the square of velocity 


Q On? 
(QN gs 


[Second] Choose from the list what suits the spaces 


6 02*10* 
.(b)2 x 10* 


@@ tt 


+) LT 


Ow 


«00-1 


Answers of Chapter Kj 


( Chapter _/ 1) eee; i = 1428x 10° E 
[First] Multiple choice questions The correct choice is ©. 


OHos% 
Q © mass of a body by a balance 1 year = 365.25 x 24 x 60 x 60 = 31.5576 x 105 s 
©O© volume of a cube by measuring its length 


ly, vl 
OOdireet [119] 
eo " oo 16815576 x 10) — (n x 107) 
QO the relative error = » 
315576 x 10 
OWMOo2em m : 
The percentage of error is 0.4 % 
i) @o4% i 
wi) @oa GwH@254em 
OO 18x 
X-25cm 
50.1 m. 001 Feri ot 
©O55.18 m.5522m ERENER sme eon 
D=X +x =2.5 40.04 = 251 em 


The real value is between (X,), and (X), : 
(X), 2X4AX255240022 5522 m 
(X), 2 X- AX2552-002 e 55.18 m 

(BG) The room length, (6 + 0.05) m 


"To determine the measurement accuracy, we 
calculate the relative error in each measurement, | @@ (1.05 +0011) kg 


(ii) 9.0.4 96.0.01 em 
AD=|D, -D]= 2.5: 
AD 
D^ 


-254|- 001 cm. 


the smaller the value of the relative error, the To add two physical quantities, they should be 
higher the measurement accuracy. identical in the measuring unit. 
ax 

Ps Gram(g) | Kilogram (kg) 

un etas? x (000210 | (1200) 
y (5041) (0.05 + 0.001) 

19,7935 = 12.5 x 10? E 

u (x+y) (1050 x 11) (0105 $0011) 


The correct choice is @) 


= 16.67 x 10? (9) 3.33 € 0.02) em 
' The correct choice is (3). Lon s (hoa 
Be .68-235-333cm 
‘The smaller the value of the relative error, AL-AL, Ab, 
the higher the measurement sec =0.01 +001 2002 cm 
L,#AL= (333 002) cm 
= OOH +44) kgms 


-~ The relative error in measuring the mass: 
1632-636] 
‘o> om 
1632-6291 
c7 63x 


24.75 x 10° 


UNIT 


- The relative error in measuring the momentum: 
I 


„=r, ere 01 +001 
- The real value of the momentum: 
P =m = 10x 42 A0 kgm/s 


- The absolute error in caleu 
APerP m0. x 40 
P=P,+AP 

= (40 +44) kgmls 


ting the momentum: 


A kgms 


ap o 
@DW@U5+03) em. 
x, eX =5+ 105 15 em 
Ax +Ay=01 402203 cm 


x#y=(15 £03) cm 
(i) ® (20 £04) em 
2x ty, e Ox 5) 10220 cm 
2Ax+Ay=0.2+02=04 em 
20:04) em 


Qxty= 


ii © (302) em* 
X,¥,=5* 10 =50 em? 
04 


Ax 


0.02. 


-004 


A(xy) e rx y, 2004 x 5022 em? 
ay = 0*2) em? 
@ (500 + 30) em* 


As urs, 
xy? = (500 £30) em? 


48-798 cm 


0.26 cm" 


Where L is the side length of the cube. 
The relative error in measuring the volume: 
n-3in-M 

The relative error in measuring the density: 
5% 


ran +r =3+15 


& 9003 


7001 
+r, +1, e 001 +001 +001 7003 


ren 
& 615017 «10° 
R (65:02) x 107 = (0065 + 0002) m 


2ix3 (0.065)'= 1.15 x 07m 


= 1.61 x 10° kg/m? 


0.002 _ 6 


0.17 x 10° kg/m’ 


p=p,#Ap=(1.61 £0.17) x 10° kgm? 


A 


— Answers of Test on 


ETT] Essay questions 


(9 (D - Do not look at the graduation scale at an 
oblique line, but look at it so that the line 
of vision is perpendicular to the scale. 
- The length of the graduating tool (ruler) must 
be suitable to the measuring length 
e.g. do not use the ruler to measure very 
small length or lengths larger than its seule. 
(2) - It should be inside a closed glass box to 
avoid the effect of wind that causes error in 
measurement, 
- The mass of the body should be small. 
© (0) Because the absolute error can be determined 
from the relation Ax =| x, — x | and the most 
important thing is estimating the error but not 
whether it is an increase or decrease in the real 
value. 
(2) Because it is a ratio between two physical 
quantities having the same unit, 


(3) Because it gives us the ratio of the error to 
the real quantity and not only the error. 
© Decreasing the percentage of error in 
the measurement, 
© To determine the accuracy of the measurements. 
we will calculate the relative error in each 
measurement and as the relative error decreases 


the accuracy of measurement increases. 


.0001 


(b) e (c) « (d) 


| Answers of New Types of questions | 


[Fi rst | Choose two correct answers 
QO 5.24 kg 

407526 kg 
OQ this measurement is a direct measurement 


(S) the relative error for this measurement equals 5 
OO (x + y) equals 0.04 m 
«D (v — x) equals 004 m 


© (8) surface area equals 2% 
«volume equals 3% 

© © absolute error in measuring the speed is 0.06 m/s. 
„© relative error in measuring the speed is 0.03 


| Second ] Choose from the list what suits the spaces. 


Owustooys (b) (150025) A 
Ola 11.67% (b) 18.33 % 


Answers of Test on Chapter [1] 
[ First | Choose the correct answer 


0o 60659 
OG 102 x 107 im OG force 
OO wot L0D ke Q Okem. 


6 1000 Oo! 
QON% © O not defined. 
[Second | Answer the following questions 
Qi o-Gso-d 
@ The relation: F = ma? 
- Dimensional formula of the LHS: 
FeMLT? 
- Dimensional formula of the R.H.S: 
ma’ =M LT 
LHS#RHS 
‘The relation is wrong. 
d=sweday? 
Le[xpLT! «LT? [y 
The two added quantities must have equal 
dimensions. 


= [dT 


bI iy = gy 
The dimensional formula of x 
^. The dimensional formula of y is T. 


QD VALT" , [B]=M 

“c= Ba? 

[C= 1B] [7] 
zM(üTUY 
-2MUTO 


Chapter One. 


6 mm 
(=X+x=56mm 

(b) A «1, -l 

53-56-03 mm 


D Because it is not rigid enough and may be 
affected by the temperature. 

B) The sentence is wrong, where the relative error is 
better indicator for measurement accuracy than 
the absolute error, because the relative error gives 

of the error to the real quantity and 

not only the error. 


(GEE Multiple choice questions 


©] The mass of a piece of iron that is 60 kg. 
@ D the displacement of a moving body 


© © The velocity by which a body moves to east 
that is 2 m/s. 


Ozmo - 
OOM 
Qi am 
s=6+8=l4m 
(i) © 10 m in the direction of AC 
From Pythagorean theorem: 
=P (8 = 10 m in the direction of AC 
(ili) © 28 m. 0 
+848+6=28 m 


us the rat 


(i) © 150 m to east 


d=0 
@ (i) © 10 m in the direction of AH 
d = 10 min the direction of AH 
(i) @70m 
s27x10-70m 


d 7m 
d 72m 
^. The correct choice is (8) 


O@300m 

The car is moving in a curved path. 

+ The distance covered by the car is greater than 
displacement. 


it is greater than 2 km (2000 m). 


is» 


The correct choi 
) © 130 em 

10 + (2 x 30) + Q x 10) = 
@ 50 cm downwards 

= 50 cm and its direction is downwards 


QH@tom 


6+4=10m 
@2m 


30 cm 


-422m 
Dum 
- The distance through the period from 0 to 4 
E 8m 
- Through the period from 4 s to 6 s, the body is 
static: 
gage 
~The distance through the period from 6 s to 4 s: 
s3=16-8=8m 


- The distance through the period from 8 s to 10 s: 
s4=16-8=8m 
Stout 284848224 mi 
Baan 
(D © equal to 
(Bid - 10m 
d220-30-- 10m 
(i) @50m 
202010 


E 


- Through + cycle: 


5x20 17S x2 
d=] «ay =272m 
(D (0 G) 10072 m in the direction of AE. 
d=AE=AC+CE 
AC = (60) «(607 = 60/2 m 
cE= Gor +Goy = 40772 m 
d=AC+CE= 6042 +4072 
= 10042 min the direction of AE 
(ii) @ 200 m. 
60440 440 


200m 


DOim 
At the maximum displacement, the body covers. 
half the circular path. 


ar 
near 


reim 


DOsom 
77 The distance between gate (1) and gate (2) 
represents quarter the circumference of the 
garden, 


7 The shortest distance between gate (1) and 
gate (3) represents the diameter of the garden. 


2x28 =56m 


Anowers of g 
Goes $ 


"The displacement of a body that moves in. 
a circular path equals the diameter of this path 
(2 r), when the body covers a distance that 
equivalent to half the circumference of the 
circular path (distance = X r) 


2. The displacement of the body equals 2 r at 
point B. 
apo 
The body covers a distance of 2 7t r when it 
reaches point D (one complete revolution), 
which means it returns to its starting point. 
5. The displacement of the body at point D 


equals zero. 
® (i) © 275 km in the direction of AC. 
455km 
d2455-18 ^ 
75 km in the direction 
ES 1a] 
of AC s 


(ii) @ 13.5 km. 


5m 


Its direction is downwards 


Its direction is upwards 


hoices @ and (B) are wrong. 
Its direction is leftwards 


Its direction is rightwards 


zd = 4 units Iis direction is upwards 


pR— — 


/« Choice @ is wrong. 
ao 
@od 

A -5units 

B=6 units 


al 
cl 


5 units 
units 
c correct choice is @. 


&D (B equal to 1 

Ero] 

GGE-2F«C 
- The right side in all choices 
E-8 units Its direction is rightward 
- The left side in choice @: 

B=4+6=10 units 


9o 


The direction of the resultant is rightward. 
- The left side in choice (B): 

C+2F=44 (2x2) =8 units 

‘The direction of the resultant is rightward. 
- The left side in choice 

3F+D 

‘The direction of the resultant is rightward. 
- The left side in choice @: 

A +F yA +F iy «y =2 717 units 

The resultant makes an acute angle with 

the horizontal. 


(3 2)—4 =2 units 


+ The correet choice is ®. 
DOIN 


FaF] + F} =O HUR 


KB @ 10 N. makes an angle of 36.87° with F, 


(ORG 


5N 


FEDES 
zg40N 


= 36.87" 


+ The resultant of the two forces makes an angle 
of 36.87° with F, 


1 
3 
r 


a Choice 


) is corte 


Kg) G) 19.21 kmh, 38.66? in the northern west. 


direction 
vsi +v} = V02F +05 North 
Resultant Ta 

21921 km/h i) H 


West 


= 38,00" 


2. The net velocity makes an angle of 38,66° in 
the northern west direction. 
Gor 
- The resultant of the two vectors (C) has 
the maximum value when the two vectors are in 
the same direction: 
ax 


~ The resultant has the minimum value when 


+5 


+4=9 units 


the two vectors are 
Č=A-5=. 
s dslCIso 


opposite directions: 


= 1 unit 


^. The resultant of the two vectors cannot be 
equal to 12 units. 


2. The correct choice is @. 


Answers of 


nt of the two forces F, F; 


TET 


. 824 


7 The resultant E F; in the same direction of 
the force [2 F. 
h EF =(), e 2r 2r 2r [2r 
oo 
[-TOTOT OPER 
F, - Feos 0.7 20 x cos 45- I2 N 
(i) @ 10]2N 


F sin @ = 20 x sin 45. = 10°72 N 


Goes 
d, 2 deos 0 
= 10x cos 0=5 73m 
Gsm 
d, 2 dsing 
= 10 sin 30=5 m 
QO 199 km, 81 km 
A, =A cos 0 


=215 x cos 22 


=199km 


= Asing 
=215 xsin 22 


=81 km 


ODEN 


FsjFi+R 
= ao? - ay 


qogpssis 


Chapter Two 


sin @=Fsin 30 


SERES, 
ODANIN 
- ALO =0%: 


GF), =F, +, 


= ALO= 180%; 


GE)»- F- 


By substituting in equation (1): 
AE =3N 
7. The correer choice is (8). 
QD HOS Nin the direction of Fy 
F F, 
=9-4=5 N inthe direction of Fy 


(ii) @ 9.19 N, makes an angle of 74.6* with 
the positive direction of x-axis 


- By resolving force F, as follows: 


cos 80 = 9 x cos SO 
=156N 

Fh sin 80 =9 x sin 80 
=886N 


- Resultant of forces in the direction of x-axis 


F, 4-156 


AN 


-f 
1 Fay 


- Resultant force: 


B= 74.6 


5. The resultant of the two forces makes an angle of 
74.6° with the positive direction of x-axis, 


9e 


Because the two vectors A and B are equal, so 
the resultant is between them and makes with 
them two equal angles. 


& 100 
GG 180° 
DO 10 units 


«^ The two vectors are equal. 


eos 


= The two vectors have the same magnitude 
and direction. 


vA.B=ABcos8 . 650 


25 units 


=5 units 


A+ 


O 12.99 n units 


552 10 units 


9075 
O less than 1 
QoXY 
- (X+ Y ) equals zero when the two vectors are 
equal in magnitude and opposite in directions. 
+s The two vectors are perpendicular. 
+. Choice @ is wrong. 
-(X - Y ) equals zero when the two vectors are 
equal in magnitude and in the same direction. 
+s The two vectors are perpendicular. 
^. Choice (B) is wrong. 
(X. F ) equals zero when the two vectors are. 
perpendicular where: 
LY=XY cos 8 


Y cos 90 2 0. 

^. Choice @ is correct. 

+ (XA Y ) equals zero when the two vectors 
are parallel: 

7 The two vectors are perpendicular. 


+ Cho 


e Dis wrong. 


(9 53322 Nem. 


1=173cm 


From the previous figure: 


@ = 360° - (132° + 90° + 118°) = 20" 


Answers of Test on 


By dividing equ 
get 


(T) over equation), we 


135 


FETE 


ER 

(ii) @ 5.58 units 

By substituting the value of 6 in equation 3) 
4513 

2x cos 60 


oA =2B=2% 2.79 25.58 units 


[T 


.H 


2.79 units 


@® (B) into the page. into the page 
Apply the right hand rule, by moving the fingers 
of the right hand from vector V to vector B. 
through the smallest angle between them, then 
the thumb points to the direction of vector F. 
(1) Into the page. 
(2) Into the page. 

(B Ob cos 0=ceosg 


sub cos 6 


ic cos à 


HS 


BETIS I 


EET] Essay questions 


@ According to the relation * AB B=ABsinen, 
when 0=90°, A A B = AB nr (maximum value), 
© Because they have different directions. 
© (0) When they have the same magnitude and 
direction. 
(2) When the angle between the two vectors = 45° 
@ No, because the magnitude of a vector is always 
positive while the negative sign of a vector 
indicates its direction only not its magnitude. 


[Answers of New Types of questions] 


[ First | Choose two correct answers 
000 
© (B) magnitude of its displacement emie em 


„© distance covered by it equals Ẹ 70? om 


O@arb=b+a 
@a.b=ba 
OOA GaG 
„©@Aa(BaC) 
Ge 


0 units 


.@A.D<o 


Em Choose from the list what suits the spaces 
Q 022m 
(b) 44 m 
(ii) (@) 14 m in the direction of AB 
(b)0 
QN 
(b) 17N 
Owe 


(b) 90° 


Answers of Test on Chapter a 
| First | Choose the correct answer 


@ G greater than the magnitude of the vector product 
660-2c [JOE TEES 
Oo 

© (B) 6495.19 units, perpendicular out of the page 
© (O5 N. makes angle 36.87* with the horizontal 
@O22«0"'m — QGR«E«r 

Q) 50 m.90 m [10] 


EET] Answer the following questions 


® When Y cos 07 z cos ẹ where 0 is the angle 
between X and Y. is the angle between X and Ž, 


(B) Both (1) and (2) are wrong, because we can't 
add a scalar quantity and a vector quantity. 

B) Their scalar product = 2.5 x 2 x cos 180' 

[S 
The distance = 
+ +: The body completes 


4 revolution. 


+ The displacement at A e^[R? & R7 
E 


(ie [21] cie) ot dg palal 


Chapter Two 


m~ 


E 
z 
5 n 
At point B: 
The distance = mR ' 


«©. The body compl 
pi 
2 

7» The displacement at B= 2R 

ir 

(D B joining the tail of vector B 
with the arrow of vector A 
and drawing the perpendicular 
resultant we get this figure: 


revolution, 


7 The ratio = 


From the figure: 


(D Distance = 28 m 
Displacement = zero 


@ The horizontal component of C = 4 — 2. 


-15em 


‘The vertical component of C 2 — 7.5 4 5 


25cm 


Answers of Accumulative Test on Unit f£ 
[ First | Choose the correct answer 


O@1Gm=10"m OD the relative error 
Ooo 
Oom’ GG small lengths 


Oor 
@@ between 1 N and 7 N 

(Where: Rp =7 N, R pin = LN) 
Qin opposite directions QOC«A-B 
O direct. 0.1 m,0.01 
ETT] Answer the following questions 
(Da, =0.26 nm =0.26 x 10° m 
5.6 x 107 pm=5.6 x 10° x 10 


19405)m 
h= (5 x 10? (20 x 107) 


sdamel0^m 
^d m-10 nm 
ETE 


STE 07 x 107 nm 
24571 10 nm 


^. Volume 


(b) Mass = Density x Volume 
800 x 1.571 x 10? 
5 kg 

kg = 10^ mg 

Mass = 1225 x 10° mg 


266.2 km 


F,=24.74N 


(y F,.F; 


2474 x 2474 x cos 90° 20. 
,Fsinüm 


474 x 2474 x sin 90° i 
= 612060 


04 x 45 = L8 m° 


Answers of Exercise on 


{Answers of Exercise on Unit [1] 


ur Choose the correct answer 


Q Q xv sinon 

O 25k 
© O luminous inensiy — @ AB 
[719] E Q 92656 


© G5 kilograms 
© T The mass of a piece of iron is 30 kg. 


| Second | Answer the following questions 


@ (@) - The horizontal component: 


F, = F cos 8 = F cos 30 


(b) - The vertical component: 
F, =F sin @=F sin X 


(B Y, -X977-5-2cm 
AX e AY 2020. 203 em 
Y-X 


*03)cm 


(B) The horizontal component = V, 


Uni 


=V cos Ø = 16 cos 50 
= 10.28 units 


The vertical component = V, 


=V sin 0 = 16 sin 50 = 


units 


(B When the two vectors are perpendicular to 
euch other. 


G@Feoanw 


hr 
The measuring unit is kg/m. 


(© Because (platinum-iridium) alloy is rigid does 
not react with the surrounding medium and it is 
slightly affected by temperature changes ui 


other materials. 


7 id 


"The angle between F, and x-axis ( 


m (È 


LN 


f Answers of Unit Two 


10-8)x 60x60 — 


OO+wss7s 
d _ 1496 x 10° 


"o gR 


498.675 


15 
0.75 


2 kmh 


Q@sms 

OW © Yes, by 1 minute. 
(ii) ©@4 mis 

Average speed = 


"Total time 


26x10 


mis 


(B O uniform velocity of 10 m/s 

The graph that represents the relation between 
the displacement of the object and the time is 
a straight line inclined on the horizontal axis. 
The body moves with a uniform velocity 


» Ad 
+: Slope - Ad 
SIE AE 
s 60-0 
= = ) mis 
Slope = == $= 10 ms 


20 | 


B (B) the velocity of C > the velocity of B. 
> the velocity of A 


3 d 
Slope = == 
lope = Ad = v 
77 (slope),,> (slope), > (slope) , 
eg 
^ The correct choice is ( 
QUO isms 
Qd) 18 
vegas 
Gigas 
E 
Goo 
© 629.9 kms 


When the Earth rotates around the Sun for one 
‘complete revolution, then: 

sim 

Where (r) is the radius of the Earth's path around. 
the Sun. 


$ otl 
7 


[m 
2xBx 15x10"! 
= 365.25 x24 x 60x 60 
= 29.9 x 10" m/s 


= 20.9 kms 
i 20m 
s2104 10220 m 
iao 
d=0 
(iii) ) 2 m/s 
Ad 
At 
(psi x 10m 
dew 
d gy 7X 10 x 15 x 60=2.7 x 10"! m 
Alpha ^ 
dg, 733 10" x 60 x 60 = 108 x 10 m 
The distance between the orbits of the two 
planets: 
do daaa Saipa 


=(108 x 107) - (27 x 10") 


281 x 10 m 


Total displacement. 


Average velocity = TSE 
‘otal time 


PS 


=4imis 
@® @ greater than one. 
eo 


- From 


wis, m/s 
tot=808: 


=75 mis 


- Through the whole journey: 
600-200 


=4 mis 
30420 
® i) 16.67 kmh 
pn 
wim 
ML us cie 


From Pythagorean theorem: 


d= BC = (AB (ACE 


[Go +407 = 50 km. 
sd. 39 _. / 
C= Tg pag 71667 kmh 


(i) © 23.33 kmh 
Stott 3040 
m 


ot, = 175- 166) 
+ The first player reuches the ball before 
the second player by a time of 0.83 s. 


So! 


-Time taken by your father: 


0.835 


minutes 


m 
19 


s 10 
$-1)*9 


75 minutes 


Answers of Chapter EB - 


Another Solution: 


Lesson One 


(ii) @2 mis 


(ii) @5 kmh 


242414347+5=20km 


epee 
® Wis moving towards the 
away from the school 
uniform veloci 


DDr, 


+» The slope of the (displacement-time) curve 
represents the velocity of the body. 


hool — is moving 
is moving with 
—is static 


^^ The slope of the curve is negative through 
the interval between t.t, 

+The interval of time in which the direction of 
the body's velocity is negative is the interval 
betweent,.t, 


aor 


Ya _ (slope), 
“a lope), 


&B (i) @ positive and uniform 


77 The relation between the girl's displacement 
and the time through the interval AB is 


represented graphically by a straight line which 


mo 


is inclined to the horizontal by an angle and its 
slope is positi 

7. The girl moves through the interval AB with 
positive uniform velocity. 


UNIT 


(ii) equal to zero 
77 The relation between the girl's displacement 
and the time through the interval BC is 
represented graphically by a straight line which. 
is parallel to the time axis. 
~+ The velocity of the girl through the interval BC 
Zero 


(iii) 8) negative and uniform 


+» The relation between the girl's displacement 
and the time through the interval CD is 
represented graphically by a straight line which 
is inclined to the horizontal by an angle and its 
slope is negative. 

~ The girl moves through the interval CD with 

negative uniform velocity. 

(iv) @ 

Ad 


Mos 
pL pe 


+ (slope) p > slope) 


>v 


An? po + ac 
7. The correct choice is @. 
) 00.17 ms 


(iii) (8) 0.08 mvs 
d 


DHDDS ms 


= 1.25 mis 


(67 ms 


i) OOS ms 
The velocity from t= 0 10122 sis 
uniform. 
«+ The instantaneous velocity at t= 
equals the average velocity from 1 =0 
tot=2s which equals 5 m/s- 


fromtz2stotz4s 


is uniform. 


7. The instantaneous velocity att. 
10 


25 mis 


Goo 
“+ The slope of the line from t4 s to 
te Ss equals zero. 
57 The instantaneous velocity at t= 4.5 s 
equals 0. 


Dé ms 
77 The velocity from t 27 sto te 8 sis 
uniform. 
+. The instantaneous velocity at t= 7,5 s: 
0-66) 
ve" 3-71 
© (B) Car A reaches the end of the race first. 
KD @ A precedes B after passing point x 


=6 mis 


d, 
Y 2v^ v 
d, 


s Siow _ 4 +4, 


€ G 45 km 


60.57 knh 


FLA, 32406408 


(a 75.94 m.5906 m 
The two boys meet after time t 
135m 


v, 
vatt gt 


)375 ms 
s, 


AB ZBA 


Average spee 


¢ =Total time 
UL sas mis 
qr 

15 
indo 


@@ 1333 ms 
d 


600 + 1200 
8060 


15 mis 


— — Answers of Chapter [iJ 


ERENT] Essay questions 


Q) us displacement must equal zero, which means 
that the body returns back to its starting point 
500-0 
300-0 
500-0 
100-0 


slope), =25 ms 


= slope), = mis 


Object (B) is faster because the slope of the straight 
line in the (displacement-time) graph of (B) 
than (Aj. 

© (a) Object A is moving away from the building, 

and object B is getting closer to the building. 
(b) Object A is moving with uniform velocity 

because its motion is represented by a straight 

line, 

Le. it covers equal displacements in equal time 


larger 


intervals 

Object B is moving with non-uniform velocity 
because its motion is represented by a curved 
line, 


ie. it covers unequal displa: 


tents in equal. 
time intervals 

(a) During the interval ab: The velocity of 
the car is uniform. 
During the interval be: The velocity of the car. 
is non-uniform and decreases uniformly. 


(b) d = The area under the curve 
= (15 x2) + (0.5 x 15 15)=41 


Sm 


© (a) The suitable tool for measuring the distance 

between the two bridges is the meter tape and 
table tool for measuring the time (1) is 
the stopwatch. 


LN Dm 
mg 70125 mis 


the s 


(b) 
@ (a) ++ The slope of the curve's tangent is positive 


attests 
7. The velocity of the body is positive at t= 1s 
(b) 7 The slope of the curve's tangent vanishes 
att=2s 


7. The velocity of the body = zero at 


2s 


(©) The slope of the curve's tangent is negative 
m=3s 
7. The velocity of the body is negative att =3 s 


Lesson One 


[= 


5 
z 
EJ 


@ () The average velocity = The average speed 
(b) The average velocity <The average speed 
The average velocity = Zero 


(c) The average velocity « The average speed 


0) - 2m 
ay 


—2 mis 


73-97 


[Answers of New Types of questions | 


| First | Choose two correct answers 


@ DAI the bodies have the same average velocity. 
+ © The average speed of body (4) is greater tha 
that of the other bodies. 
- The average velocity is defined as the total 
displacement covered by the body divided by 
the total time of motion, so the bodies in the four 


paths have the same average velocity. 

~ The average speed is defined as the total 
distance covered by the body divided by the 
total time of motion, so the correct arrangement 
of the paths is:3<2=1<4 


© O body ® moves with non-uniform veloci 


-@ the average velocities of body @ and body @ 
are equal 
© ® The body moves in a constant direction and it 
doesn’t change its direct 
instant, 


n of motion at any 


+@ The body moves with positive velo 


bC 
(b) (3) 
(b) 100 m 


(GEE muttipte choice questions 


Oms 
OOsms 


6 à G 10 ms 


y= Total displacement 


24 


@ O initial velocity < final velocity 
[s Ops 
© O velocity decreases with time 

D) © the velocity of the object increases 
oo 

B) D negative non-uniform 

B) © uniform acceleration of 5 m/s? 


ive 


The graph that represents the relation between 
the body's velocity and the time is a straight 
line which is inclined to the horizontal axis 


+ The body moves with uniform acceleration. 


av 
++ Slope = À* 
caer 


B (B) negative. zero 
- Through the interval AB: 


77 The relation (d-t) is represented by 


^. The body moves with acceleration, 


The slope of the curve decreases as 


me passes. 
+. The velocity of the body decreases as time passes. 
+. The body moves with negative acceleration 


- Through the interval BC: 
“The relation (dt is represented by a straight line 
whieh is inclined at an angle to the horizontal axis 
"The body moves with a uniform velocity, 
ie, zero acceleration. 
D) ® moves with non-uniform acceleration. 
(ii) @ moves with uniform acceleration. 


(iii) © moves with uniform velocity 


ive, zero, negative 


@5 ms? 


Gil) G) 5 mis 
From C to D: 


Av 
A 2-8 4 


tiv) @ SO m 
d=vat 
= 20x (8-4) = 80m 


a 


Avi, 
t 


Slope - 3 
ope 


(D The displacement of the car increases from 
t=Otot=Ss. 


eo 
-Car A: 
Through the first 10 seconds, car A moves 
uniform acceleration, so the relation (v-t) is 
represented by a straight line which is inclined at 
an angle to the horizontal axis. 


Through the next 10 seconds, the car moves with 
uniform velocity, so the relation (v-1) is represented. 
by a straight line which is parallel to the time axis 

- Car B: 

Through the first 10 seconds, car B moves 

with uniform velocity, so the relation (v-0 is 
represented by a straight line which is parallel to 


the time axis and the value of the velocity is equal 


a 
= Answers of Chapter MM, 


to the velocity of car A in the second interval 
Through the next 10 seconds, the ear moves with 
uniform acceleration which its value is equal to 
the value of uniform acceleration for car A in the 
first interval, so the relation (v-t) is represented by 
a straight line which is inclined to the horizontal 


asis and its slope is equal to the line that 
represents the motion of car A in the first 


+ The correct choice is @. 


DG) The magnitude of the acceleration of A is 
larger than that of B. 


terval 


The direction of the motion of the two bodies: 

+1 The velocity of the two body through the whole 
motion is positive. 

+. The two bodies have the same direction of 
motion. 

7. The choice @ is wrong. 

The acceleration of the two bodies: 

Es 


A 
6.67 nis 


Slop 
20-0 


? 6-0 


naQa 
"> 
28, is positive, a, is negative. 


The choice () is wrong and the choice © is 
correct, 


sas sdveaat 


The magnitude of the velocity gained by the 
body (Av) = The area under the (acceleration - 
time) curve 

^ The correct arrangement is: 3 < | <2 


eo 
eo 


"The slope of the straight line in the (velocity-time) 
curve represents the acceleration of the bod 


-Fromt=0to l5stot=20s: 
Slope 
-Fromt 


Slope 


from t 


a 


5siot= 15% 
5-65) 
5-5 
+ The comeet choice is @ 


mis 


= 


E 
zu 
2 


€5 820 ms 


If a body starts its motion from rest: 


GO. ms 
From the graph: The slope of the line that 
connects between the starting point and the end 
point represents the average velocity, then: 


guys 


The body starts its motion from rest. 


QD 120 5.60 s. 1205 
- In the interval AB: 
vv od 


x60-1205 


| EE Essay questions 


@ No, because the body that moves with uniform 
velocity has zero acceleration. 

B) Yes, because if a car is moving to the north then 
it decelerates (starts to slow down). it will be 
moving at this time at an acceleration opposite 
to its direction of motion (to the south). 

© - Quantity (1) is the acceleration. 

- Quantity (2) is the displacement. 


- Quantity (3) is the velocity. 
@ U4), 2-0). (3-b), (4 ~a) 


) (n 1- The body moves with uniform velocity 


which is equal to the slope of the line. 


fromtz0totz2s 


Ad 
v= Slope =7 


dm) 


R y 


(b) (1,2) 


[Ir 


Answers of Test on 


[Answers of New Types of questions | 


| First | Choose two correct answers 


@O The body moves with uniform negative 
acceleration of 5 mis" 

«D The displacement of the body increases from 
Ot = 3s. 

D Bory A moves with uniform positive 
acceleration while body B moves with 
uniform negative acceleration. 

© The two bodies A and B move in the same 
direction. 


QO The body moves with a uniform positive 
acceleration of 1.2 mv 
«© The body reverses its direction at point a. 


(D C If the velocity of a body at a certain moment 
‘equals zero, the acceleration of the body at this 
moment may not equal zero. 

.® The direction of the acceleration of a body 
may differ from the direction of its velocity. 


[Sece 1 i J| choose from the list what suits the spaces. 


Qoo (5) (4) 
sms (b) 4 m/s 


Answers of Test on Chapter [1] 
| First | Choose the correct answer 


d 
ooy 


DG) moves in a direction opposite to the direction 
of motion at point P 


9G) 7 mis to the north 
© A and B meet ac 53 9). 
Qaxv 


th constant veloci 


and 


(D 240m 


EESTI] Answer the following questions 


€ sg 


0415 


=75 mls 


Case (2); 


1 t 


Zero acceleration Negative acceleration 


Ye02ms 
QD The time needed forthe — vai 
car to pass the door = t. 2m 
d 60 
tyes Dass d " 
Ya d OE a 


stance moved by the door at the moment 
when the car reaches the door = d 


oe * Noy 0.2 * S 


m 


m 


^d 


hoor 
77 The height of the car is 1.4 m, so the theif will 
not succeed to escape because the door will be 
1 maw 


y from the ground, 


‘Total displaceme 
Total time 


9 When the body moves at a uniform (constant) 
locity. 


B) The car moves with negative acceleration, which 
means its velocity decreases as time passes. 


pr—— 


Chapter One. 


UNIT 


CE): 0v 


Displacement e The area under the (velocity- 


[ First | Multiple choice questions time) curve. 


wmv ent 2 
Ra GREED) 
= V ms á 
i) (89 mis 

13+((-4) x19) =9 ms 


AA, 
Lxsxd)e(6x5)- 40m 


5x42 l0m 


ded, —d,=40—10=30m 


O@ 128m 
d -w-4x8-33m 


La? 
LI 


OO ms 


EET 


-96m 


axéj e (A x4 «(0 


ded #d,=32496=128 m 


* After 30 s are elapsed 


yav tat 
=0+(Ẹ x30) =11.25 mis 
Owm Oo 
O0 
Displacement = The area under the (velocity- 
time) curve 


(3 x10x6) «(5 x (0x (C6) =0 


6061 


denie 


^ The two bodies have covered the same 
displacement (d). 


PEN 


15ax (10) = 300 
222m 
BOSS 
The entire train leaves the tunnel when it 
covers a distance that equals the tunnel's 


length in addition to a distance that equals 
the train's length. 


JV km 100 m= 1100 m 
seda 


sanare (3 05st 


a f+- 0020 
By using the calculator: 
1=58815 


+ The time required for the entire train to leave 
the tunnel is 58.81 s, 


Jea 


tat- 2a 
(400) =800 m 


~ The distance between the two cars after time 2 t 
from the start of motion is 800 m. 


(Guess 
Meeting — y Der jsm Tie 
po E 
For the deer: d => ysa (D 
For the tiger: d= v, t 4 at? 
ac 
[^] 


From (D and ©: 


t=5 s such that time is always positive. 


Gi) @25 m 
Substituting by tin D: 
245-10m 


The tiger will catch the deer after 5 seconds 
ata point of distance 25 m from the starting 
point of its motion. 


(Da km 


PI E 


ty=t, 830770 20 = 100 5 
d, = vy ty = 40 x 100 = 4000 m 24 km 


Ooms 


- 
z 
5 


DOBIM 


- When the car moves with velocity 56 km/h: 


i-vie22d 


ra 
o-( 
2d 2x12 


- When the car moves with velocity 113 km/h: 


=~ 10.08 nis? 


“+ The car gets accelerating uniformly. 
Arpa d 


[77 


ds 


BO The car will collide with the truck at velocity 
of 5 mis. 
¥=60% = 16.67 mis 


ivbe2ad 


30 


n v= [0661F «(2x (27)445)2 5 mis 


+ The velocity of the car doesn’t equal zero after 
ince that is separating it from 


covering the 
the truck (45 m). 

+. The car will collide with the truck at velocity 
of 5 m/s. 


20 m/s 


oye, ta 
20-0424 
0 m/s? 
vta 
0+ (10 x8) = 80 m/s 
8040 


1 2 
Bi) C 60 ms 


mv + at =04+ (3 x 20) = 60 mis 


UE 


40 nis 


600 m 


204 (1 «axes 600m 


498x 10 


=2ad 


2d 
(6x 105? - 2x 105) 
2x15x107 


“vavta 


2x 10 nus? 


Y 


(6x 105) 2 x 10*) 
12x 105 


= 4.98 x 10) 


Another Solution: 


LU ah «10° 
(63 105) (2 x 10° 


Dis 


40 x 5) + (4 x Cy (5°) = 150m 


(i) @ 10s 


yayta 


+2x054) 
4m 


d-d 220-42 16m 


Answers of Chapter EJ 


KB © The driver would pass the traffic light with 23 m. 


+. The driver would pass the traffic light with 


a distance: 
$= 123.43 - 100 =25 m 
@@31ms 
ILLI 


x€c56x02) 


Vp =V; + aL = 2662 - (56542) 23.1 m/s 
^. The velocity by which the car hits the tree 
is 3.1 m/s. 

QOa-vi-laà 


From first equation of motion: 


[o] 


ad=yt—$ at 


&B (09 12 m/s 


(s), =O), Fah, 


=0+(2x6)= 
Gi) @ 426 m 
1 


4,7) te dani 


2mis 


lxax6- 
2044x256 236m 


d, vt, = 123 302360 m 
Yes =), 


T 5 
d=) da 


12x54 4 x24 x GY 


ded «ded, 
236436043 


26 m. 


= 


2 
z 
E 


@@20m 
- The acceleration of the car: 
1073054 mis? 
~The distance covered after 3 s: 
tetat 
303«( 


xa xar)s72m 


- The distance covered after 2 s: 


4,7302 «(LcosQr)-5s2m 
- The distance covered in the third second only: 
d-d,-d 272-522 20 m 
yoQ -4ms 
(sore Op +244, 


=0 4+ (2x2 x 100) =400 
(wp, =20mis . ( 
(a= a Ma 


Ow @2 ms" 
After 50 s: 


+a o, 


5 v, =0 + (a x 50) =(50 a) m/s 
+ (1S x a x 50) = (75 a) mis 
75a-502250 


&a 
By comparing with the second equation of motion: 


1 
d= 


LII 


32 | 


()@5 ms 
Smis 


O=5+(-6)t = t=083s 
(v) QD m/s 
vie2ad- (5) + (2 (-6) x2) 
| ms 


2-122 v= 12421 
Comparing with the first equation of motion: 


(i) 2 nus? 


a= 2mis* 


Gii) ® 220 m. 
dev cedat 


22x10) 


DON ms 


Comparing with the second equation of motion: 


m 


0 


Comparing with the third equation of motion: 


f+ 2ad 

(86 ms 
ENS 

(ii) 2.5 nis? 
2a 


(iii) © 620 m 
1 


2 
-(6x2)«( 
(iv) 728 m 


vievie2ad 


at 


(Q0y 


(6 «(2 25) d 
718m 


(0 43.5 m/s Another Solution: 
vat 


^: Displacement = Area under the (velocity-time) 
+ (25% 15)= 435 m/s curve 


ODO ms = Area of the triangle = + x Base x» Height 
oad " Deena 
Stone =F TO - dy 6x30- 90m 
vday t+ dad e 
aka 
s Slopee $ a2 25 mis? ce 
=5 m? 


vat 


«vm (5 x 10) = 50 m/s 


1 
antt} 


20+ (4x75«(67)=135m 
Another Solution: 


++ Displacement = Area under the (velocity-time) 
curve 


2 d= Area of the triangle = 4 x Base x Height 


(rie) [an Cote) ots cs yale 33 


3a) mvs [o] 
-Frmtz3stotz 17s: 


dv 


Substituting from (T): 
d23 -968m 


PESE 
Em Essay questions 
@ (D The body should move with uniform 
'eleration. 


© The body should move in a straight line. 
@ The body should start its motion from rest, 


@ (a) The slope of the line graph of velocity versus 
time represents the acceleration of the body. 


g 

The body (B) moves with a greater acceleration 
than (A), because the slope of the straight 

line that represents the motion of (B) is 


(b) dy = 


The two bodies cover equal distances. 
Another Solution: 
dy ‘The area under the curve 

1 


x2xixv2ut 


dl xtx2evewt 
The two bodies cover the same distance. 
© (3) Because the distance covered by the ball each 
0.5 s increases. 


(bac 28 178 s 


© * The body starts its motion at x, and ends it at x,- 
^ The 


placement covered by the body is: 


d=x,- 


7 The body moves with uniform acceleration: 
vty, 


+ 


[XT 


@ To verity the validity of this situation, we will 


find the value of acceleration from two different 


equations: 


[0] 


=vt+ 


24 


" 09 
impossible because 
the acceleration has two different values. 


ao! 
7. The situation is 


[Answers of New Types of questions) 


[ First | Choose two correct answers 
00e 


© D The car stops before reaching the traffic light 
by20m. 


rom the instant of 


«D The car stops after 10 s 
using the braki 


eo 


dsv- fa? 
@ Othe displacement of the body during the fifth 
second only from the beginning of its motion 


ajm 


equals (2 


.@ the average velocity of the body during 


5 seconds from the beginning of i 
equals ($ a) m/s 


Answers of Chapter E 


Em Choose from the list what suits the spaces 


(by 2a 


Ga Multiple choice questions 


OO velocity 

@W They reach the ground at the same time. 
O@e=fee 

O@24 ms 


O@ 1.435.143 
7: The two bodies fall from the same height at 
the same instant, 


^. "They reach the ground at the same time 


d= 


Zr 
1020s (1987) 
l= 143s 


OO 16m 


QwH@o9ms 
i+ 2 ed 


(i) @ Ls 
veg 
99 *98t 
t= 101s 
OW 583 ms 
veg 
=04+98 x 6= 58.8 ms 


(ii) © 764m 


‘Lesson Two 


vit2ed 
(58.8) =0+(2 «98 d) 
de 1764m 
(ii) @ 98 m 
The velocity of the object at the end of 


the fourth second = Its velocity at 
the beginning of the last two seconds 
+t 
=04(9.8 x4) 


392 ms 


During the last two seconds: 


deve ds 


= (392 «2)+ 98m 


[V JGEE ES 


-~ The time taken by the stone to reach the water: 


lxosxQy 


ls oye 
sdayt+pee . y=0 


s mselxossd 


- The time taken by the sound to cover. 
the distance 122.5 m in air: 
a | 1225 


36s 


343 


^. The time taken to hear the sound of hitting 
the water: 
tet, +t, o 540362 5365 


0o 
(D oss mis* 


ER CT M 
‘= Number of drops ~ 


7 The two stones fall from rest. 


^. The time intervals for the two stones motions 
are equal 


^. The time difference between the arrivals of. 
the two stones to the ground = The time 
interval taken by the first stone to cover 10 m. 


vdevte dee 


REC 


O09», 


- From the second equation of motion: 


- From the second equat 


n of motion: 


EI" 


32gxl = e 


- After passing | s from the start of motion: 


yet. y=0 
9 
From the equations D and ©: 


a= )ms 


— X3 


gxle 


Ü 


(aout 
- The time of motion of the object from 
the building's top to the ground: 


tt 


- The time taken by the body to cover the other 
half of the building: 


- The velocity when it reaches the surface of 
water: 


~ 


] 
g 


EI 
=04(2* 10x 10, 
4.14 m/s 


- When it starts to dive its average velocity: 
d pu 

16 7 15 1414 1414 mis 
devt-l4l4x .19 m 


z The depth =9.19 m 


D @ the two balls reach the level of projection at 
the same instant 


D (i) © upwards, downwards 
Gi @ downwards, downwards 


[ToS 
[:I IE 


Vv -2g 


Answers of Chapter 


Sms 


pc 
0=5-(10t,) 

~ Time of ascending: 
055 


- The time taken by the player for the whole 


jump: 
4 2x05z1s 


Bi) 839.6 m/s 


Y 


etd 


i 
O=Vvi +2 x(-9.8) x 80 


= 39.6 nis 


Gi) @8.08 s 
Vy=V tat 
0-395-981 


124045 


And this is only the time of ascending. 

+ The time of ascending from the launching 
point to the maximum height The time of 
falling down from the maximum height to 
the launching point 

^. The time taken by the body to return back 
to the launching point 

Time of flight =21=8.08 s 

BOHOV mws 


vtt 


=98- (9.8 x 5) =49 mis 


(i) (8) 490 m. 


0- (o8) 
d =490 m 
(iti) @ 20 « 
Y 
0=98-981t 


t=10s 


*gt 


And this is only the time of ascending. 


^7 The time of ascending from the launching 
point to the maximum height 
falling down from the maximum height to 
the launching point 

+ Total time =2t=2% 10 


BiOrs 


(ii) © 160 m 


*42¢d 


(2077 = (60 + (2 x (- 10) d) 
d= 160m 

@OH3321m 
deve tee 


= (96 «3)4(4 


eo 
CORE 


+s The velocity of the body decreases uniformly 


‘The time interval taken by the body to reach 
5s 


the maximum height 
© 125m 
g= Slop 


=- 10m 
D ! 


vie ted 
0-(80 + (22-104) 
d=125m 


D Gv 


PE 


77 The two objects have the same velocity 
at the same point (launching point). 


7. The two objects reach the ground with 
the same velocity. 


PETI 


DOi0m 
~ When projecting the ball upwards and reaching 
the maximum height 


ed 
0-v-2x(-10) xh, 
20h, [0] 
-~ When the ball falls from the maximum 

height to the ground: 
22x 0x (hy +30) 
20h, + 600 @ 

By substituting (Din (3x 

+ 4 (20 h,) =20 h, +600 

- 60 h, =600 

n 
- The total distance covered by the ball: 
10+ 10-302 50m. 
&Goor-2-5 

* The ball is projected vertically upwards, 


^. Its acceleration is constant which equals 
the acceleration due to gra 


Om 


+ The arrangement of the windows is: 


38 | 


(i) @3>2>1 
5: The velocity of the ball decreases as it ascends. 


7. The arrangement of the windows is: 3 2» 1 


i) D1>2>3 
The velocity of the ball decreases a 


it ascends. 


+ The time taken by the ball while passing by 
a window increases as it ascends. 


~ The arrangement of the windows is: | >2>3 
40812223 
w Av=gat 


The time taken by the ball while passing by 
a window increases as it ascends. 


7 The arrangement of the windows is: 12223 


@O2 ms 


(Dum OD, + 28d, 


0 = (20)" + (2 x C100) 
d,-20m 

“at B 
0220-101, 


202 (v),x 1+ (4 «C10 x (17) 
Oy 


(ERENT Essay questions 


Quis not necessary that its accek 
instant 


25 mis 


ation = Zero at 


Example: 

When a body is projected vertically upwards, 
its velocity at the maximum height equals zero, 
while it moves at an acceleration which is equal 
to the free fall acceleration. 


(B) Because the Earth's shape is not completely 
spherical but it is ellipsoid, where its equatorial 
diameter is bigger than its polar diameter, so 
the free fall acceleration varies depending on 
the distance from the Earth's center. 

©) Because the body moves under the effect of 

the force of gravity with uniform acceleration 
9.8 m/s? (acceleration due to gravity) that 


makes its velocity increases till it reaches its 
maximum value at the moment of hitting the 
ground. 

(2) Because the body moves against the force 
of gravity with a negative acceleration, 
so its velocity decreases till it vanishes 

imum height 


(3) Bi 
object moves with a constant velocity which 
is different than what is happening at the 
maximum height where the velocity decreases 
gradually until it reaches zero at the maximum 
height then it changes its direction and 
increases again till it reaches the ground which 


eration means that the 


ause zero à 


means that the body has acceleration. 


© Both of them are equal, because they are falling 
by the same acceleration which is the free fall 


acceleration. 
© (a) A body is projected upwards and returns back 

to the same level of projection, 

(b) (A) represents the initial vel 
of projection, 
(C) represents the instant of returning back to 
the same level of projection, 
Velocity at (A) =~ Velocity at (C) 

(c) (B) represents the instant of reaching the 
‘maximum height where the velocity equals 


y at the instant 


ine A, because on calculating the slope: 
-0-50. 


10 mis! 


Which is the free fall acceleration on Earth. 
(b) The difference of the acceleration due to 


(d) The slopes will be the same, because the free 
fall acceleration does not depend on the mass 
of the falling object. 


{Answers of New Types of questions | 


[ First | Choose two correct answers 


© @ is velocity increases with time 


+@ it moves with constant acceleration in 
the same direction of motion as time passes 


Answers of Chapter EJ H 
um 
© © The body falls a distance of 490 m after 10 s. EH 


« The average velocity of the body during 
the first second is 4.9 m/s. 


© O the maximum height reached by the body is 5 m 


© the body retums to the ground after 2 s from 
the moment of its projection 


© © the two balls A and B reach the ground at 
the same moment 


© the two balls A and B reach the ground with 
the same velocity 


Em Choose from the list what suits the spaces. 
Q o0 
| @ wos 


[SIT] Multiple choice questions 


0o © © 40° ana sor 


ib) 
(b) 3.735 


e 


6 $9.45 


© i G10ns 


DELIS 


(iy ® 1073 avs 
= v, sin B = 20 sin 60° = 10°73 mis 


= 20 cos 60° — 10 m/s 


My 


di) 732 mis 


732- (10 x 1) =7.32 ms 
o6 
OWO2x2m 

Gi) ® 80 m 


Q o5 


£ 2xC10) 


Q 095m 


in 0 = 20 sin 60 = 10/3 m/s 


z (on? 


2x (-10) 


m 


UNIT 


(i) @ 34.64 m 
-2 vsin 9 cos 0 


n 


» Q0) sin 60 x cos 60. 
rT 


v mv, sin 8 
= 


in 30 


40 m/s 


(ii) © 20°73 ms 
v mv cos 8 =40 cos 30 = 20/3 m/s 


= 020)" 
EESTI 


(Di) 2522 m/s.932 m 


005 0 = 50 cos 60° = 25 m/s 


vy = ¥ sin 0 = 50 sin 60* = 43.3 m/s 


5 mis 


433- (10x 4) 2 33 m/s 


Nit ve = Yes? «aar 


1 


Gi) © 64.03 m/s, 80 m 
cos 0 = 50 cos 0 = 50 mis 


8=50sin0=0 
je v 50 ms 
Vy m vy gn 0-4 (10 4) = 40 m/s 
Map SA 


or + (40¥ = 6403 mis 


deve d gl 80m 


(Bi © 23094 mis 


*G x 0x a) 


2) x (- 10) = 2000 = 40000 


130.94 ns. 


(ii) © 70174 mis 

Vj, 7,605 O = 800 cos 80° = 138.92 m/s 
v, sin 0 = 800 sin 80° = 787.85 m/s 
v, 138.92 m/s 


vy My FB 


787,85 —(10 x 10) = 687.85 m/s 
board 
= (0138.92) + (687.85) = 701.74 m/s 
i) © 45° 


(oos 
vj, = v, sin 8 = 1000 sin 45° = 707.1 m/s 


70715 


ang 141.42 s 
T22122x7071 = 141425 


(000 cos 45° = 707.1 m/s 
=2% 707.1 70.71 


O OON: 
-AtT=65: 
w B=45° 


(ii) © 500 m 
-AtT=10 


R=v,T=50«1 
gow 
-2v y, 
v R=vj,T=— 
Li 

-ivn6cs8 — Visn28 

n z e 
Re sin260 
sin20,,: sin2Q,,: sin20í, : sin28,, 


(2% 90) : sin (2 x 75) : sin (2 x 44) : sin (2 x 30) 
= 0 05 : 099 : 087 


+ The object reaches a greater horizontal range 
when it is launched at an angle of 44°. 


2v, V, 
T. ix Ty 
e F 
-2v sin 0 cos € 


£ g 
+. The projectile is launched at the same 
launching angle and from the same point. 


[ 


© (B) the second ball 


no 


8 e 
77 The three balls are projected with the same 
speed (magnitude of velocity). 


ote sin 
sin, : sin, sin, 
= sin90 :  sindS sin 60 
1: 0707 : 0.866 


‘The ball that reaches the ground first is the ball 
that has taken less time of ascending, 


The correct choice is 
@) © horizontal range 


DOs6om 


2v? sin 0 cos@ 


ve 


=8.66 m 


@ 20 [2 ms, 45° 


v; cos =v, sin € 


sing. 


-une-i 
[redd 


v cos B 


20 =v, cos 45 


220 42m 


UNIT 


- (0x4) 


v,sin 8 e 2 v cos @ 
sine 


eg une-2 


6343 


^ The horizontal component of the projectile's 
velocity (v ) is constant as time passes. 

^. The vertical component of the projectile's 
velocity (v, ) deerenses uniformly during the 
ascending of the projectile from the ground till 
reaching the maximum height, then increases 
uniformly till it returns back to the ground, 
The correct choice is @ 


Gio @acb<c 


-2v sin® 


ial speed is constant. 


Te sin 8 
+ The correct arrangement of the points is: 
acbec 
(i) geebea 
-Atthe maximum height: 


+ The initial velocity is constant. 

n væ cos 8 

^, The correct arrangement of the points is: 
e<b<a 


eoo 


zh 


^; The maximum height reached by the ball 
in the three paths is the same. 
! 


[TIERE 


=3 


^; The Vertical velocity of the ball in the three 
paths is the same. 


(ii) ®1<2<3 
eRe 
77 The flight time in the three paths is 
the same. 
oe Reey, 444243 
(iv) @1<2<3 


Di O4.165 
= The time taken by the ball to reach the same 
level of projection: 
2, sino 
£ 
2x 20 sin30 


2s 


—10 
- The time taken by the ball to reach the 


ground from the same level of projection: 


havt dad 
2.45220sin (30) t d x 10x È 
5th+10t,-45=0 


cos B 


ED 


42 


= Answers of Chapter E 


- The time taken by the ball to reach 
the ground from the point of projection: 
Tat tt2+216=4.165 


Gi) @ 72.05 m 
x= Rev, T = 20cos (30) x 4.16=72.05 m 
qp oon. 
:' The bomb fell from a plane that is flying 
horizontally. 


7. The initial velocity of the bomb equals 
the horizontal velocity only which is equal 
to the plane's velocity 

- The time taken by the bomb to reach the target: 

v,=0 


To 
Gi) @ 25284 m 
- The horizontal range of the bomb: 
R =v T =v, t= 100 x 2072 22:284 m 
(iit) (B) 300 m/s. 
- The final velocity of the bomb: 


= 100 mis 
+10 20]2= 


vm =o + 20072 


+ t= 
iy tf 


v, = v cos 0 = 20 cos 40 


davy 
y-dimension: 
, sin 0 = 20 sin 40° = 12.86 m/s 


m" 


= 12.86 x 0524 + x (-98) x (052) 


-536m 
&& $1245 x 1075 
hevyt tg? , v,=0 


76x10°=0+(4 xos) 
(E1243 10°s 


i) ® 8032 mis 
a 


^ 1 245 


Em Essay questions . 


@ G0 © The horizontal component of the bag’s 
velocity is constant, 
n6 


‘p= Mle 

(b) s: The maximum height reached by the bag 

sat point B. 

AO T0 

77 The vertical component of the bag’s 
velocity decreases by increasing the height 
from the ground. 


EVA We? GU 
[ETE 

32221 
In the projectiles motion, the final velocity of the 
body equals its initial velocity when the projectile 
lands to a point at the same level of the projection. 
point. If the body lands after this point its final 
veloci s initial velocit 
but if it lands before this point its final velocity 
will be less than its initial velocity. 


[8— — 


UNIT 


 - Windows (1.2 
+2 The vertical velocity of the ball decreases 
as its height increases. 
^. The average velocity of the ball decreases by 
increasing its height. 
12223 
- Windows (4, 5 and 6): 
+» The vertical velocity of the bal 
while descending. 


2. The average velocity of the ball increases 
while descending. 


462524 


[Answers of New Types of questions | 


G rst | Choose two correct answers 


@ © uniform velocity in the horizontal direction. 


@ uniform acceleration in the vertical direction 
€) O flight time gets doubled 
© maximum height reached by the body gets 
quadrupled 
© © The two balls A and B reach the ground at 
the same moment. 
-@ The two balls A and B reach the ground with 
different velocities. 
© © maximum height reached by the body is 20 m 
„© horizontal range of the body is 80 m 
O@s, +0, =90° 


[Secor r i| Choose from the list what suits the spaces 


O (a) 15 mis (b) 20,5 m/s 
(70m (b)245 m 


Answers of Test on Chapter ae 
| First | Choose the correct answer 


@ © equal to one OO©Oioms 
66 Ows 
@Oxwms Og0mn 
O@isms Q 920m 


44 


© ®© the direction of its velocity is upwards and 
the direction of its acceleration is downwards 


EET] Answer the following questions 


@- The distance moved by the stone during the 4 s: 
ne 
- The height of the balcony = The height of 

the building — The distance moved by the stone 


h=100-80=20m 


B - The distance moved by the body has to be 
measured from the instant at which the body 
was at rest 

~The body has to be moving in a straight line. 


(B - During the interval from t2 0 to t= 2s: 
1 


i 


r 


devia 


» The slope 


v Ad=0 


- During the interval from 


The slope 


@®- First interval: 
d=vt+ dar 


100=0+4 8 


105 
irat 
+ (2) (10) 2 20 m/s. 


- Second interval: 


deve 
200-200 Fe 
HET 


^. Average velocity = 


Answers of 


imis) 


Us), where AC = CB 


@- The projected ball: 


"s 


z 


From (D and (2): 


Both bodies reach the ground at the same time 
because both of them have an initial vertical 
component velocity that equals zero and both 
fall from the same height. 


Chapter /3 
[ First | Multiple choice questions 


© (B backward 
Oazo 


O O inertia 


7 The (v-t) graph represents the motion of a body 
with uniform (constant) velocity. 


oc 


' The body moves with uniform velocity. 


The two forces F, and F, are opposite. 


2 The correct choice is (B) 


OO 
‘The body moves with uniform velocity when 
the net force acting on it is zero and this is what 
happens during the interval AB. 

Qion 
Draw a diagram for the forces vectors as 
in the figure then resolve each of F,, F, 


7 The three balances are in equilibrium. 


SERIO 
^ 
& F, sin 30+ " 
F, sin 30 - F, E 
z (100 4. 3 
=(10x4) r 


+(100«4)=100N 
D) @ increase the magnitude of F, 
By decreasing the angle (0). the value of the 
horizontal component of F, increases, so we have 
to increase the value of force F, so that the forces 
that act on the body be in equilibrium state and 


the body moves with the same velocity. 


+The correct choice is 

@® © move in the direction of b 
When the astronaut throws the object in the 
direction of a (action force), the astronaut gets 
affected by a reaction force that has the same 
‘magnitude of the action force but in the opposite 
direction, so he moves in the direction of b. 

eo 

(E) © in the opposite direction of the air rush 

[31] 

(B&-9N 
The reaction force has a magnitude that equals 
the magnitude of the action force and opposes it. 


+The reaction force =~ 9 N 


(D OF upwaras 
When body X acts with a force F downwards 
(action force), body Y acts on body X with the 
same magnitude of force (F) but in the opposite 
direction (upwards). 


+The correct choice is @. 


8 — 


Chapter Three. 


UNIT 


[Second | Essay questions 


@ No. the body can't be in an equilibrium state, 
because the condition of equilibrium is the absence 
of the resultant forces (Y. F 20). 

@ Because in fact, you don't feel the motion but 
‘you feel the force that causes the occurrence or 
the change of motion and since you are inside the 
plane which is moving with a uniform velocity. so 
the resultant force that acts on the plane and you 
equals zero, so you will not feel any force and you 
can't distinguish if you are in a state of motion or 


mot. 


) Because the inertia of the bieycle keeps it 
moving for a while till it stops due to 
the effe 
(2) Because Newton's first law states that the 
object can't change its state of rest or motion 
in a straight line by itself. 
(3) Because the upper part of the body tries to 
keep its state of rest. So, it goes backward 
duc to inertia. 


of the friction forces. 


(4) Because the upper part of the body tries to. 
keep its state of motion. So, it goes forward 
due to inertia. 

(5) Because inertia keeps it moving in a straight 
line 


a uniform velocity. 
(6) In order to reduce the recoil of the rifle back 
as a reaction when the bullet is fired. 
@ (0 Case (a) and case (c). 
(2) Case (a) and case (c). 


@ meris. 
@ The coin falls into the cup because the coin tries 


by inertia to keep its state of rest, 


@ To reduce the body's rush to the front during 
the collision due to the inertia, so it reduces 


@ (D Action force: The force ofthe man’s feet on 
the ground. 
Reaction force: The force of the ground on 
the man’s feet. 


(2) Action force: The force of the goalkeeper's 
hands that acts on the ball. 
Reaction force: The force of the ball that acts 
on the hands of the goalkeeper, 

(3) Action force: The force of the air molecules 
that acts on the window. 
Reaction force: The force of the window that 
acts on the air molecules, 

© (D Increasing the angle 8. = 
@ Decreasing the magnitude of force F. 


[Answers of New Types of questions] 


| First | Choose two correct answers 


Q GB 
«DE 
© © may be static 
+@ may be moving with uniform velocity 
eco [: 1519] 


© D decrease the angle 6 = 
.@ increase the magnitude of force F 


EFE] choose from the ist what suits the spaces 


Qa-70N (by) SN 


@w20n (b) 103 N 
Answers of Test on Chapter [3] 


um Choose the correct answer 


QO00n €) acceleration 

GGr,-F«o 

@ © Action force and reaction force are acting on 
the same body. 

@ equal to zero. 


@ (B) the force that acts on the book by the table 
(710) 
[ Second | Answer the following questions 


© Yeo. in a rising elevator, 

@ By burning fuels to generate an amount of gases 
to rush from the rocket in a direction opposite to 
the required direction to generate a reaction for 
pushing the rocket 


Answers of Accumulative 


@O decreasing the angle ©. 

@ decreasing the magnitude of force F. 
Qo»0»0 
B 1) Case (c) and case (d). 

(2) Case (c) and case (d). 


Answers of Exercise on Unit 2 ] 


G rst | Choose the correct answer 


Ooo OO 16.67 ka 
@@-F O91. 
Osm QN 

[7 To) OO backward 
OO velocity 


© the moment of impact with the ground 
(ERENT Answer the following questions 


2 a-ám 


atz04x 5220 mis 


200 x 1000 
ke 3600 


46-5313 


G When the velocity decreases as time passes such 
as when the body is projected upwards. 


Testor Urs 182 


| Answers of Accumulative 
Test on Units 1 & 2 


E rst | Choose the correct answer 


OW undefined @ © (3000 + 600) ke 
@os3F (OLS 
@O the velocity of the body decreases with time 


QG-sixi km — @O332.1m 
@O They have equal ranges. 
O® velocity DO reaction 


| 


Answer the following questions 
QD x=rx,=0.06 x30 = L8 mis 
@s=175xQxn 


2 


175 x (2x € x2)=22m 


da fr Vear 


@4,=w=4x8=32m 


Pm 


= 4x6) +5 HC 


dad, +d, =32496 = 128m 


=20 ms 


=3.6 m/s 


=82 


B (a) Both objects (A) and (B). 
(b) Object (A). 
[JE 
2041 (046 
rm 
=0 + (10) (6) = 60 m/s. 


80m 


Answers of Test Yourself Questions 


f Answers of Unit One 


@ Derived physical quantity 
(V Meter tape, Micrometer 
@ Diax os 
The age of the universe in seconds 
= 14 x 10° x 36525 x 24 x 60 x 60 
42x 10" s 
DOMT? 
Bo r' ur 
x=AreBY20 
Ix}= {Ag+ [B72 0) 
AIT + (BIT? 
++ The quantities which are added must have 


E 


the same dimensional formula. 
^ L2[AIT2 [ADS LT" 
BITĖ? = 1B] = LT 


@ (B) balance (2) is more accurate 
Ottom 
OL GELI 


Bo 


Q,-2m 


Ten Shy rorum 01 +0.1 +0. 
(KE) 2 4m, 
AIK E)= ry (KE), 703 x 10227 


=p 

e 

@ Q@ec.av 
BO-4C 

or) 


@@s0n 


@o 
(8 EG 131 km, 2.81 km 
Bown 


@@o 
@ Dow 
Baray 
f Answers of Unit Two 


F Periodic motion. 


E Translational motion. 

EJ Periodic motion. 

Periodic motion. 

[S] Translational motion. 

(3) Periodic motion. 

Bas boc 
à 


Slope - Ad 
+ Slope=4¢ 


2v = Slope 
+1 (Slope), > (Slope), > (Slope), 


sa»b»c 


d=90m 


Ho 
Bo 
© equal to 20 ms 
(B) 50 kmh 
1230. so kmh 


= 60 kmh 


TERTII EMT 


La 


The time points at which the body's 
instantaneous velocity equals zero are 

the points at which the slope of the tangent 
to the curve equals zero and they are: 


+: The correct choice is @. 


o — o, 2) —+ (©) Da 
© (0475 
BwOrve 
(ii) @ de, ab 
(iii) © ed 
Chapter 


FY) Lesson one 


©2700 ms 
4 m/s to the south 
(tat 


10 + (— 2 12) 


ims 
7^ After 12 s, the car's velocity will be 4 m/s 
to the south. 


Owm 
LOLS 

@ou 

Gne: 


77 The body stops as a result of negative 
acceleration. 


av= 
From the first equation of motion: 


„tat 


at 


v=-at 


ituting in the second equation of 
motion: 


deve 


ds-ar+ 


Bos 
50 


From first equation of motion: 


3022041: 


Ln 


E) G 50 m/s 


CEIA ew 


CP E QD The average velocity of the body during 
the first second is 4.9 m/s. 
EJ GL. M and LM. 
(E asm 
B® equal to - 30 m/s 


E (0 © At the maximum height reached by 
the body. 
(ii) @ They won't be parallel at any point during 
the motion, 


E) 7546 


5y, 


2605 0= 


2027846 
HO2m 
Qs 

Er 
Chapter f3 
@Os0n,20Nn 


@ In the forward direction (in the same direction 
of the train’s motion) 
@oo-F 
[E] D The force of attracting the Earth by 
the kite 
EJ ® force (2) > force (3) 
OOo 


Answer of General Exam & y 


[ First | Choose the correct answer 
OO©36x 107m? 


© © four times the maximum height reached by 
ball B 

© © The acceleration of the object within 
the interval BC 


O@28+003)m 


© © the resultant velocity of the ball and its 
acceleration don’t equal zero 


oor 8© 
O© 100m 


desi A 


Le2ad 
v+ 2ad=0+(2x 1x50) = 10 m/s 


5 m/s 


ETE] Answer the following questions 


(B Angle 6 should increase to balance the horizontal 
component of the force F, with the force Fz. 


The resultant vector (C) is perpendicular 
to the vector (B) 


The resultant of vectors A and B in the 
horizontal direction fero 


— s] 


ALB 
Acos30=3 
2 A=2Y3 units 


Answer of General Exam g 
| First | Choose the correct answer 


OO increases 

OO tomsams" 
Orn 

© © the action and the re; 


the same object 
(6) 384 x 10? km 
oo 
@@®o2515s 
@©® 1s00n 


By comparing with the second equation of 
motion: 


D (8) 0775 m/s", positive acceleration. 


E Answer the following questions 


D ~ The stone is projected vertically upwards. 


. It moves with a uniform acceleration that. 
equals the acceleration due to gravity. 


The velocity of the stone is decreasing during 
its motion upwards, 

* The time it takes during passing in front of the 
window increases as the height of the window 
increases, 


Answers of General Exams 


n AVEgA 
2. The correct order for the windows according to 
the change in the speed of the stone (Av) is: 


cs Ave At 


^ Answer of General Exam £J 


ü rst | Choose the correct answer 
@@® Interval AB. 


© © Both of them reach the water's surface with 
the same speed. 

O@® 10° OLALI 

© (3) the force by which the Earth affects the horse 

0® Q5» 

(Q G2) We can divide the (velocity-time) curve as 
follows: 


- In the first half of the curve: 
The velocity of the body increases at an 
irregular rate. 
The acceleration of the body is positive. 
and non-uniform, 
"The slope of the tangent decreases with 
time. 

. The acceleration of the body decreases 

with time. 
- At the peak of the curve: 

z The slope of the tangent equals zero. 
The acceleration of the body equals zero. 
- In the second half of the curve: 

«7 The velocity of the body decreases by 

irregular rate. 

© The acceleration of the body is negative 

and non-uniform. 

+ The slope of the tangent increases with 

time. 


ion of the body increases 
T) is the correct answer. 


o © 235kmh 


ETT] Answer the following questions 


B - The acceleration of the train: 


- The final velocity of the back of the train when 
it passes by the worker: 

i+ 2ad 

NOSF + (2x 1.74 x 95)= 3091 mis 


@ - The time taken by the ball to fall freely to reach 
the surface of the Earth: 


Y 


same sne0ipis 
- The velocity v by which the ball was projected: 


de) te da 


ae(es 98) (4 so (198) 


671 mis 


Answer of General Exam g 


[ First | Choose the correct answer 

O @40 nis. - 4 mis’ 

© © The two readings are not logical. 

[: 10] © © Figures (1) and (2). 
d 4 

eowr.r 004 

@ (3) The car (X) moves with uniform positive 

acceleration, while the car (Y) moves with 


rm velocity 


82767 


[Second | Answer the following questions 


(B (a) Action: The force by which the paddle (boat) 
pushes water backwards. 


LN 


Reaction: The force by which the water 
pushes the paddle (boat) forward. 

(b) By increasing the pushing force of the paddle 
10 the water (action force), the pushing force 
of water to the boat increases (reaction force), 
according to Newton's third law (F;  — F3). 
so by increasing the pushing force of water to 
the boat, its velocity increases. 

© ~ The components of the vectors Aand B are 
positive 
2. The two vectors Aand B lie in the first quarter, 


The angle made by the vector A with 


the horizontal axis (x): 


‘The angle made by the vector B with 
the horizontal axis (x): 


3.66" 


" 


- The angle between the two vectors A and B: 


@ (a) - The time taken by the ball from the moment 
of projection till it reaches the net: 


- The velocity by which the ball was 
projected: 


vday o. v 


26.5 m/s 


(b) - The time taken by the ball from the moment 


of projection till it reaches the Earth’s surface: 


- The horizontal range of the ball: 
= Ray, T=265 «0.71 =18.815m 
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Answer of General Exam [5] 
| First | Choose the correct answer 


9 D 150 m towards the west 


- Suppose that the east 
direction of motion. 


ction is the positive 


sd =(20« 15) +(4 x4) x 05) 
-150m 
<The body moves a displacement of 150 m 
towards the west after 15 s from the moment of 
moving with the acceleration. 
eos" @OO-559« 10° ms? 
© the displacement and the velocity of runner 
B are greater than the displacement and the 
velocity of runner A 


OO sms 


- During 20 s: 


0+ (02 x 25) 5 m/s 


OO.15+0.1)m 

[710] 4 GO the Earth by the ball 
O@a=-b 9o 

ETT] Answer the following questions 


— Answers of General Exams 


9) (3) Because the child is balanced, so the resultant 
of the forces that acts on him should equal 
zero according to Newton's first law, so the 
tension force upwards is equal to the weight 
force downwards which is equal to 200 N and 
because the tension force upwards is distributed 
on the two identical vertical ropes so. the 
tension force on each rope equals 100 N. 


(b) (B) Will be more than 100 N. 
Answer of General Exam | 


Ga Choose the correct answer 
O@direet,0,1% 


During any second : d= + 
‘The ratio between the distance covered in the 
first second (d,) and the distance covered in 


the third second (d, — d,): 


© © The wo balls reach the ground at the same 
time, where the velocity of the first ball is greater 


than that of the second ball. 
- The second ball: 
y=0 


Vay += gt G 


- The first ball: 


From equations (T) and G): 
77 The two balls fall from the same height. 


2. The two balls reach the ground at the same 
time 


From equations (2) and @ 


^ The velocity of the first ball is greater than 


that of the second hall 
oF 
E Answer the following questions 


® (@) Assume that the positive direction of motion is 
upwards. 


2x10x 11) 


10.2= 18-101, 
ot) 20788 
(b) +> The velocity of the stone at a height of 


11 m from th 
is 10.2 mis. 


pund during its ascending 


~ The velocity of the stone at a height of 
11 m from the ground during its falling 


is-102 m/s 
EET 
-102218- 101, 


825 


Answer of General Exam 
[ First | Choose the correct answer 


| © Gall he previous 


99i: 


2x lg! . v=0 


4d: did, 


oo 

Q Diim 

Q (95s wr 
O O25 £0.025) ms 


ei.r'a 


[8 — 


Answer the following questions 


20 
sin 37 
v, Tov cos 0T 


23323 má 


23 x cos 37 «4 = 106.15 m 


av, _ 0-20 


10 mis? 


^7 The vertical velocity during ascending 
equal the vertical velocity during falling 
at the same height from the ground, 


= JQ0F—@ 10x18) = 10 ms 


vicos B 


x cos 37 2654 mis 


r 


-[Q654* + 007 = 28.36 mis 


Answer of General Exam £J 


| First | Choose the correct answer 
OO ums ) (d) The vernier caliper. 


O@ 15 ms 
* 


ty 


[D 


~The acceleration is constant, 


QOO Figures (1) and (4). (O3 ms? 
OOkew ON 


OO) The velocity increases but the ac 


— remains constant. 
OO216m 00 


S] 


Dy The object makes the maximum displacement 
when it covers half the circular path, thus it 
covers a distance that equals half the length of 
the circumference of the circular path: 

xQxpn-mzr © 

From the drawing at the maximum displacement, 

the object covers distance of: 

s22m o 

From equations (1)and G} 


nr= 


(Ba, 2110«4,, 


^s2r-4m 


nr-2m 


is 
Considering that the distance covered by the body 
within one second is d. 


73, :d,:d,- 4:4, d): d, - d) 


oe 


zar :(a*-ar): (07-2) 
95 


An =r, a, 700825 x 1 2 00525 m/s? 


(10.0525) m/s 


— Answers of General Exams. 


Answer of General Exam [9 | 
| First | Choose the correct answer 


O@ABAB 
*sin @ cos 0 
OOR 
D 
© (3) The velocity in the horizontal dimension is 
constant und the acceleration in the vertical 
dimension is constant, 


40 +31-1400=0 

By using the calculator: 

ETE 
Q Dlsswanr,«F, (AB 
O@0s5 ms* (8) 0n 


EESTI] Answer the following questions 


(B) © The object is projected horizontally. 


fa + 1, = 0.004 + 0.05 = 0.054 
.054 x 5 20.27 mis 
5v 262027) mis 


Answer of General Exam [10] 
| First | Choose the correct answer 


@OS5s @Oems 


© (S) tess than the instantaneous velocity of 

the object at the sixth second 

77 The instantaneous velocity equals the slope 
of the tangent to the (displacement-time) 
curve which represents the motion of the. 
object in a straight line. 

5 The slope of the tangent of the curve at the 
sixth second is greater than that of the line AB. 

7. The slope of the dashed line AB is less than 
the instantaneous velocity of the object at 
the sixth second. 


© @® Displacement of A within t, < Displacement 
of B within t, 


00w 


[Second] Answer the following questions 


3h 


4 s 0=53.13* 
4 2925313 


f) Consider the vertical direction upwards is 
the positive direction of motion. 


- Displacement of the helicopter upwards: 


d, 86x 3.05 = 26.718 m 
- Displacement of the box downwards: 
hevyt- zee 
= (8.76 x 3.05) — 
=- 18.864 m 


‘The negative sign means that the displacement of 
the box is downwards, 

~ Distance between the box and the helicopter (s): 
à leld,l 

26.718 | + |- 18.864 |= 45.582 m 

Another Solution: 


Consider the box moves with a positive acceleration 
relative to the helicopter, so that: v, 


x98x (05) 


Model Exam 


Multiple choice questions 


@ The opposite graph represents the relation between 
the displacement (d) and the time (t) for a car that 
moves in a straight line, so in which period the 
velocity of the car is greatest ? 

(8) Period AB 
(5) Period BC 
© Period CD 
@ Period DE 


A man stands on the edge of a rocky cliff that overlooks a lake. He projects two 
identical balls A and B with the same velocity. If A is projected upwards and B is 
projected downwards, so which of them will reach the water's surface at higher 
velocity ? s. 

@ The ball A 

(b) The ball B. 

© Both of them reach the water’s surface with the same velocity 


© No correct answer 


^" micrometer 


(OLY © (OLY 


e An airport runway is designed for a particular type of airplanes, if the speed of the 
airplane should reach at least 126 km/h before taking off and it was moving with 
acceleration 3.5 m/s?, so the length of the airport runway should be at least... 


@ 125m ®© 150m (€) 75 m (2225 m 
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(5) When a horse pulls a cart, the force which causes the movement of the horse forward 
ds eee : 


a force by which the horse affects the cart 
(b) the force by which the cart affects the horse 
©)the force by which the Earth affects the cart 
@the force by which the Earth affects the horse 


o The opposite figure represents two vectors X.Y 
from the same type, which of the following vectors 
represents the resultant vector C ——ÀXKÀ — 
(where: CS X +Y)? T di 


^ ee 


@ A body is projected with velocity v) at angle 30° to the horizontal and has a horizontal 
range of 50 m, if the body is projected with the same velocity and at angle 60° to the 
horizontal, so its horizontal range will be ... 


@25m (5)43 m “© 50m @ 100 m 


o V^ The opposite graph represents the change in the velocity (v) v 
of a body that moves in a straight line with the time (t), which 
graph of the following graphs represents the e Y in the 
acceleration (a) of this body with the time (t) ? .. t: 


VELN 
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the quantity (y) is ML“! , so the dimensional formula of the quantity (z) that verifies 


the equation : x —, | 2 is ............ $ 


y 
@wsir" mMer? O©MLT @©mer 


moves 30 km towards the east during 0.5 h, so the average velocity of the car 
equals .... 


to the horizontal greater than the angle by which the ball (B) was projected. If the 
maximum height reached by.the two balls is the same, which of them has the larger 
time of flight? Explain your answer. 


Start 
D The opposite figure represents the path of a moving 
body, calculate the value of the total displacement 
covered by the body ? 


qui e veo [o (uet Y 3) eta ys iba 209) 


Toss] si else ile Ayla easy s pall ty Sl ge ald aal! I 
t : 


When does the direction of the body's acceleration by which the body moves be 
opposite to the direction of its motion? 


is 95 m which begins its motion from the rest by a uniform acceleration, if the speed of 
the front of the train when it passes by the worker is 25 m/s, what is the speed of the 
back of the train when it passes by the worker ? 


The radius of a circle is measured and it was found to be (10.5 + 0.2) m, calculate 
the area of the circle. (knowing that : the area of the circle = z^) 


v A ball is projected vertically downwards with velocity (v) from a height of 4 m, then 
it reached the Earth's surface during a time that equals half the time taken by it when it 
is left to fall freely from the same height, calculate the value of (v). (g = 10 m/s?) 


FEE] pila le do aa adc! là pde ga Ja Qa 


acceleration equal ............ piarsa respectively. 
(8540 m/s ,- 2 m/s? (6)2 mis ,- 40 mis? 
($)20 mis ,- 1 m/s? (4)40 mis ,- 4 m/s? 


have equal angles between them, which of the following figures kopten m ices 
that act on the body ? .. maid 


© © © © 


Ownich of the following figures represents a body that starts its motion with initial velocity 
that doesn't equal to zero and moves with a uniform positive acceleration ? .. 


VZV 


(3) 
Suet (1) only ý Figure (2) only 
(©Figures (1) and (2) @Figures (3) and (4) 


41 
in, 


Tek] 55i il e yay taa d el egg gold Jai a 


e If the dimensional formula of the physical quantity (A) is M? LT"? and the dimensional 
formula of the physical quantity (B) is M? LT~?, so the dimensional formula of the 
quantity (4 A — 2 B) is ............ n 

OMT (5) w*r?T* 

© MLT? © has no physical meaning 


(6) Acar moves with velocity 30 m/s, its driver applies the brakes and the car is affected by 
a negative acceleration of 6 m/s”, so the ratio between the velocity of the car after 
a period of 1 s to its velocity after a period of 2 s is . 


©} SE 


1 2 3 4 5 
«a» ad» amm 
ap a» as "à 
1 3 


4 5 


L3 - 
Y am 
1 
Which of the following statements correctly describe the motion of the two cars ? ............. s 


(8) The two cars move with non-uniform velocity 

© The car (X) moves with uniform velocity, while the car (Y) moves with uniform 
acceleration 

© The car (X) moves with negative uniform acceleration, while car (Y) moves with 
uniform velocity 

© The car (X) moves with uniform positive acceleration, while the car (Y) moves with 
uniform velocity 


y A body is projected upwards at angle (0) to the horizontal, if the horizontal range 
reached by the body equals the maximum vertical height reached by it, then the value 


Ow 


o A group of students measure the velocity of a moving body, which of these measurements 
is more accurate ? „sses . 


(3)950220)m/s  (b)(340x15)nus —(c)(335210)m/s — (4)(320 + 10) m/s 


(o A train was moving with uniform velocity of 108 km/h and when the driver applies the 
brakes, the train stops after 15 s, so the uniform acceleration by which the train moves 
from the moment of using the brakes is 


@-2 nvs? (5)- 12 ms? ($)- 04 m/s? @-72 m/s? 


~ETI Answer the following questions 


(@ A ba is projected vertically upwards where it took 3 s to reach the maximum height, 
calculate the maximum height reached by the ball. (g = 10 m/s*) 


for 40 s then he completes his motion in the same direction to cover a distance of 0.5 km, 
so what is the position of the man away from the building ? 


velocity which equals 90 km/h, if the distance between them is 8.5 km, when will 
the two trucks meet ? 


Toss] si else ile ddl aug s pale ty Sal ge ald aal! I 
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“If a body moves with uniform velocity, its acceleration equals zero". Explain. 


g The image illustrates a player in a boat race : 

(a) Extract a pair of forces in this situation that represents 
action and reaction. 

(b) Show how the boat can reach a greater speed. 


y Vector A has vertical and horizontal components 3.2 and 1.6 respectively and vector 
B has vertical and horizontal components 0.5 and 4.5 respectively, find the angle 
between the two vectors A and B. * 


a tennis player that hits a ball 

horizontally at a height of 2.5 m 

from the ground, 

calculate : (g = 10 m/s?) 

(a) The speed of projecting the ball that makes it barely exceed the net that rises 0.9 m 
from the surface of the ground which is located away from the player a horizontal 
distance of 15 m. 

(b) The horizontal range of the ball if it is projected by its velocity in (a). 
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Model Exam 3 


Multiple choice questions 


@ wa boat moves towards the east with velocity of 20 m/s, then it is affected by 
acceleration towards the west of 4 m/s”, so its displacement after 15 s from the 
moment at which the boat starts to acquire the acceleration, equals ............ 
(3)350 m towards the cast. (5)300 m towards the west. 
©750 m towards the east, (4) 150 m towards the west. 


the angle between the two vectors i: 
@7s° (6)60* 
(3) A bullet moves with velocity 220 m/s to hit a tree and penetrates it a distance of 4.33 cm 
until it stops, so the average acceleration of the bullet inside the tree is 
@-5.59 x 10° mis? @)=3.14 x 10% m/s? 
© -5.59 x 10° ms? @-2.54 x 10 nus? 


the velocity of a body that starts its motion from 
the rest and its time of motion, then the total 
displacement covered by the body through 45 s 
equals usss + 


(3)300 m 


e wa man starts his motion from the rest and moves in a straight line with uniform 
acceleration, if his average velocity during 20 s is 2 m/s, then his instantaneous velocity 
after 25 s from his starting point is ............ š 


@)25 ms (55 ms ©75 ms @10 ms 


(1.95 + 0.05) m, so the second student is longer than the first student by ... 
(3) 875 5005) m (5) G75 x0.) m 
© @.15 £0.1)m @ (0.15 £0.05) m 


A body falls freely from the top of a building and reached the ground after time (T), if 
the resistance of air is neglected, which of the following figures represents the change 
of its velocity with time ? ............ 


(© A student carries a ball in her hand if the force that acts on the ball by the Earth is 
the action force, so the reaction force is the force that acts on .. 


@ the Earth by the ball. © the hand by the ball. 
© the ball by the hand. @ the hand by the Earth. 


o From the opposite diagram, which of the following 


BEER] oi ibl yes ad (lioe ped gal Jaal 3a P . 


reaches (v) then it continues its motion with uniform velocity for a period before the 
driver applies the brakes to decrease its velocity uniformly till it stops, which of the 
following graphs describes the motion of the car accurately ? ............ . 


Sic Answer the following questions 


and 2 v respectively then they fall from the surface of the table at the same time, which of 
them will hit the ground first ? 


(13] Two boxes are dropped from a balloon, the first one is dropped 
3 when the distance between the balloon and the Earth's surface 


was (H) and the second one when the distance was (4 H), 
calculate the ratio between the time taken by the box to reach 
the Earth's surface in the second case and the time taken by it 


in the first case. 


1 
| 
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(5 Two cars move on a desert road as in 
figure (1) and after 5 s the two cars 
became adjacent at the second light 
pole as in figure (2), if the distance 
between cach two successive light 
poles is 70 m, what is the average 
velocity of the two cars A and B 
during the first five seconds shown 
in the two figures. 


Figure (2) 


horizontal range is 240 m and its maximum height is 45 m, calculate the valuc of (0). 
(g = 10 mis?) 


TEE] ila he dj o aa Yy al lt Sad eg ga al Qa 


In an experiment to find the velocity of sound in the air by using closed tubes, if you 
know that the relation between the frequency of the sound wave in the tube (f) and 
the length of tube (D is f= i vl? by neglecting the effect of the radius of the tube, 
find the value of the constant (n) using the dimensional formula knowing that 

the frequency is measured in hertz (hz = s^!). 


Figure (2) 
(a) Explain why the tension force in each rope is 100 N in figure (1) ? 
(b) Choose : 


In figure (2) : What happens to the tension force (F) in each rope ? . 4 
@) Remains 100 N ® More than 100 N © Less than 100 N 
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o When the density of a liquid is measured by a hydrometer, it is found to be (10? 1) kg/m?. 
] So... 


the following graphs represents the change of the body's vertical velocity with the 
time till it reaches the ground again ? ............ . (neglect the air resistance) 


Bet 


(5] The motion of the Moon in its path around the Earth when it is observed during a whole 
night is considered wee motion in a s. 


® periodic, straight line ® vibrational, curved path 
© translational, straight line 


© translational, curved path 


@ The most accurate tool for measuring the time taken by an object to fall from the top of 
| a building is 


motion of a car, so the (acceleration - time) graph 
that represents the motion of the car 


t(s) 


a(m/s?) a(m/s?) a(m/s?) a(m/s?) 


= her i D a 
® © © 


o wa ball is projected horizontally with velocity v from the roof of a building and at 
| the same time another ball falls freely from the same height. Neglecting the air resistance, 
which of the following statements is right ? ............ S 
(3) The first ball reaches the ground first 
(©) The second ball reaches the ground first 
| ©The two balls reach the ground at the same time, where the velocity of the first ball 
| is greater than that of the second ball 
| @The two balls reach the ground at the same time, where the velocity of the second 
| ball is greater than that of the first ball 


and Y which have masses of m and 4 m respectively. If the 
body X acts on the body Y during the collision by force F, 
then the body Y acts on the body X by force ........... + 


Gr , (bir 


@ Assume that the displacement (d) of a body is related with time (t) as in the given 
] relation: d= ct? 
Find the dimensional formula of c. 


(12) A football player kicks a ball from the ground with velocity 18 m/s at an angle of 35? to 
the horizontal, calculate the time taken by the ball to reach the ground again. = =10 m/s?) 


®© A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
| direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 
of the car during its journey. 


(14) The displacement covered by a body was measured to be (6 + 0.05) m and the time 
taken by the body to cover this displacement was measured to be (10 + 0.1) s, calculate 
the velocity of the body. 


A rock falls freely from the top of a building of height 122.5 m. If thc free fall acceleration 
equals 9.8 m/s’, calculate the rock's velocity before it reaches the ground by one second. 


Using the opposite figure, which of the 
following vectors are equal and which of 
them are unequal ? . k 


(2) The two vectors KandE 
(b) The two vectors Aand C 
(c) The two vectors G and F 
(d) The two vectors E and D 


v A stone is projected vertically upwards with velocity 18 m/s from the ground. 
When will it reach a height of 11 m : (g = 10 mis?) 
(a) during its ascending. (b) during its descending. 
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Model Exam | 5 


Multiple choice questions 


© The body is in equilibrium when ............ . 

|| D the resultant of the forces that acts on it equals zero 
Oit is static 
© it is moving with constant velocity in a straight line 
@an the previous 


displacement after time of 2 s and its displacement after time of 3 s is .... 
(neglecting the air resistance) 


@1:2:3 (6)1:2:4 ©1:3:5 


(@ The opposite ‘graph shows the (a- $) curve 
for a car, so the acceleration equals ............ : 
®© 6 m/s? 

(5)2 m/s? 

(S) L5 ms? 

© 3 m/s? 


A boy projects a rock at angle to the horizontal, which graph of the following graphs 
represents the motion of the rock from the point of projection till it reaches the ground ? 
ern . (neglecting the air resistance) 


Teu] o ioa le dla aa Yy ecl olli tse yal asl! Io > 


(© A body moves in a straight line where its displacement (x) changes with time (t) according 
to this relation : x = Bt + CÊ , then „s.s... à 


The dimensional The dimensional 
formula of B. | formula of C 


( o A stone is projected vertically upwards from tlie ground to reach its maximum height h 
after time of 3 s, so the value of h is sss.. « (g = 10 ms?) 


(8360 m (5)45 m @1sm 


o A racer accelerates his car from rest to 180 km/h during 4 s , so it will cover 
a displacement of during 3 s. 


(85180 m (512m 


© If the meter equals 3.281 feet, then the volume of a cube of side length 1.5 feet is ............ + 


(6)1192 m? 
@96 x 107 m? 


o If the Earth acts on you when you are moving by 600 N, then your body acts on the Earth 
by force of ui^ 


zero 


(10) The most accurate measurement of the motion time of a body from the following, 
( ]| measurements is ... " 
@G £05) ms ®G2+#05)ms 
($)2.5 #0.025) ms @ 25 +0.25) ms 


QA: e) e LN Hu ASA td hyd aladi 225) 
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Can the motion of a car be in the east direction, if the car is affected by an acceleration 
in the west direction at the same time ? Explain your answer. 


so the car's velocity decreases till it reaches 30 m/s during a distance of 160 m. If the 
deceleration of the car was uniform, calculate the distance covered by the car from the 
instant of applying the brakes till it stops. 


was 2 % and the percentage of error in measuring its side length was 0.5 %. Calculate 
Mass ) 


the percentage of error in calculating its density. (knowing that : Density = Volume 


226 
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@ \ The opposite graph shows the change of the 
vertical component of the velocity of a body that 
is projected at an angle of 37°to the horizontal 
with the time, calculate : 
(a) The horizontal range of the body. 
(b) The velocity of the body at height of 15 m 
during its descending. 


@ tre Opposite graph shows the relation between the 
displacement covered by a runner and the time taken 
by him. Calculate the average velocity of the runner 
during the following time intervals : 


(a) From t 20 to t = 10 minutes 
(b) From t = 10 to t = 20 minutes 


2 
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pz Multiple choice questions 


@ A bicycle is moving with a positive uniform acceleration of 3 m/s’, if it started motion 
with an initial velocity of 5 m/s, then after a displacement of 12.5 m its velocity 


becomes .........++ . Y 
(2)2 m/s (5) 8 ms © 10 ms (d) 12 mis & 


Dar C— 
LIO 


© 


eo The dimensions of a metallic medal is measured and found to be 22.3 mm, 4.35 mm $n; 
and 12.7 mm, which of the following tools is used to measure them ? . * 4, 
(3) A plastic ruler © The standard meter 
© The meter tape @The vernier caliper Wd 


7 
© Y An object started motion from rest at a uniform acceleration, if its average velocity — ® 


within time t was 5 m/s, then within time 3 t its velocity becomes ............ . @ ; 
(8)5 m/s ®© 15 m/s ©25 ms (@) 35 mis 
1 
{ © Which of the following figures represents the resultant vector C for the vectors 


K and B2... À ye 


BM we GUAGE 


v | A A A j 
AG) w @) eo e PN 
Figures (1) and (2) (5) Figures (3) and (4) a 
© Figures (1) and (4) @ Figures (2) and (3) | 
£ 
o An object is moving in a straight line according to the relation : vy ^| 49 + 6d , then PA 
iG the object is moving with acceleration of .... es 
(2)2n/s? (6 mis? "Osme @6 ms? Ly 
s ? 
l 
Gs 


228 &. 
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and affected by a resistance force given by the relation F = Krv where K is constant, 
then the measuring unit of K is ... 


® kg.m? s^! ®© kgm?s 


graph for an object of mass 2 kg, so the resultant 
force acting on it iS... = 


®© 100N 
(€) 102N 


(© The opposite figure illustrates an object that slides on 

an inclined smooth surface, which of the following 

Statements describes the objects motion 

correctly ? ... 5 

® Both velocity and acceleration increase 

(5) The velocity increases but the acceleration remains constant 
© The velocity remains constant and the acceleration equals zero 
© Both the velocity and the acceleration are constant 


© An object is projected vertically upwards, so its velocity at a vertical height of. t 
was 18 m/s where h is the maximum height reached by the object, then the value of h 
(g = 10 nvs?) 


(15m (3)75m 
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o 
| 
| 
[ 


Which of the following figures represents the movement of the passengers in the two 
buses at the moment of collision ? ..... 


between the displacement (d) which is made by 
an object that is moving in a circular path from 

a point on its path and the distance covered by 

it (s). Calculate the diameter of the circular path. 


What are the velocity and acceleration of a projectile that is projected upwards with 
velocity v,atan angle 9 to the horizontal when it reaches its maximum height ? 


®© V^ A car is moving with a speed of 88 km/h behind a truck that is moving with 


a velocity of 75 km/h and at a distance of 110 m from the car. Calculate the time 
required by the car to reach the truck. 


the first two hours and 80 km through the third hour, calculate the average velocity 
of the car during this trip. 


covered distance within the second second and the covered distance within the third 
second for a free falling body is (1 : 3 : 5) respectively considering the air resistance 
is negligible. 


at a height of 0.8 from the ground, calculate : 


(a) The distance between the impact point of the ball with the ground and the edge of 
the table. 


(b) The speed of impact of the ball with the ground. (gz 10 m/s?) 


and makes a displacement (d) in time (t). If d = (200 + 0.5) m and t = (20 1: 0.5) s, 
calculate the acceleration of the object. 
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o If an object is projected with a velocity v, at an angle @ to the horizontal, then its 
horizontal range when it comes back to the same projection plane can be calculated 
from the relation : ............ 

_ ~vjsin @ cos 0 Grane? 


(GR- 2g E 


2 v, sin @ cos 8 -2 visin 0 cos 8 
©r- 4 Qa, eet 


The projectiles motion is considered a motion in two dimensions, one is horizontal 

and the other is vertical, which of the following statements can describe the projectile's 

motion correctly ? ... iie 

(3) The speed in the horizontal dimension is variable and the acceleration in the vertical 
dimension is variable 

(5) The speed in the horizontal dimension is constant and the acceleration in the vertical 
dimension is variable 

©The speed in the horizontal dimension is variable and the acceleration in the vertical 
dimension is constant 

@The speed in the horizontal dimension is constant and the acceleration in the vertical 
dimension is constant 


sn 
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so the net force acting on the box is ........... . 


(3)0 (5)40N 


an object started its motion from rest with a uniform 
acceleration, so the acceleration of its motion is ............ ` 
(5 mis? (5) 10 ns? 

©40 mis? (352.5 mis? 


tunnel of length 1.3 km with a speed of 3 m/s, so the required time for the entire train to 
get out from the tunnel is ........... + 


@300s 


by two perpendicular forces F, and F,, so their 
resultant force (F) is ... x 

@equal to F, +F, 

less than F, +F, 

© greater than F, + F, 

@®equal to F, - F, 


o If the two physical quantities A and B have different dimensional formula, which of 
the following mathematical operations has a physical meaning ? ............ 


@A+B (DA-B (94-4 @as 


o A man at rest started his motion in a straight line till his velocity reached 4 m/s within 
a time of 8 s, so the acceleration of his motion equals ............ « 


@05 mis? (51 ms? ©2 ms? 


LESS 
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A student measured the dimensions of a garden of area 200 m?, if the relative error in 
measuring this area was 0.05, then the absolute error for that measurement is 


(sm © 10m? © 15 m? @ 20 m* 


Siem Answer the following questions 


In the opposite figure a man moved from point A 

to point B within 10 s, then from B to C within 6 s, 
then from C to D within 14 s, what is the velocity by 
which he moved from point A to point D ? 


Acar driver saw a child in the middle of the road at a distance of 25 m from his car 
which was moving with a speed of 12 m/s. He used the brakes after a response time of 
0.5 s, so the car is decelerated at 6 m/s? till it stopped. Does the car hit the child or not ? 
Explain your answer. 


The light year is the distance covered by light within a year on Earth in a speed of 
2.98 x 10° m/s. How many meters in the light year ? 
(where the year on Earth = 365.25 days) 
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@ Wan object is projected horizontally from the top of a building and falls down at 
a distance d from the base of the building within a time t, if d = (50 + 0.2) m and 


@® A ball is projected vertically upwards from the surface of Earth and passed a person 
standing in a window at height of 28 m from the surface of Earth with a speed of 13 m/s, 
Calculate : 


(a) The initial velocity of the ball. 


® The opposite figure represents the (displacement - time) 
graph for a runner moving in a straight line with a uniform 
velocity. Draw the (displacement - time) graph for the 
runner if he moved with a uniform velocity of double 

his previous velocity in the same direction within the 


© An object moves according to the relation : v, = 10 t, calculate cach of its initial 
velocity and acceleration. 
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Multiple choice questions 


@ The time taken by a car that moves in a straight line with acceleration 2 m/s? so that its 
speed changes by 10 m/s is ........ . 


@oss (52s (95s (3510s 


(2] An object moved in a straight line a distance of 100 m with a velocity of 10 m/s, then 
it moved on the same line a distance of 200 m with a velocity of 5 m/s, so its average 
velocity through the whole trip equals ............ ^ 


(8) 7.5 m/s © 6 m/s (8 m/s (3) 30 ms 


o ad The opposite figure represents the 
(displacement - time) graph for an object that 
moves in a straight line within 6 secónds, so the 
slope of the dashed straight line AB is ............ . 
© greater than the average velocity of 

the object within 6 seconds. 
(5) less than the average velocity of the object 
within 6 seconds. 
© less than the instantancous velocity of 
the object at the sixth second. 
@ equal to the instantaneous velocity of 
the object at the sixth second. 


(© The opposite figure illustrates three vectors 
K.L and N, which of the following equations 


236 
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B) The opposite figure illustrates the (velocity - time) 
graph for an object, so its total displacement ............ " 


@) 120m 
(5)45m 
($)90m 
om 


the resultant force acting on the car is ..... 


@ 12000 N (5)1200N | 


4 s, so he is expecting to cover 30 m from rest within a time of ........... + 


Gs (53.145 ($)2.19s 


12 ms to 18 m/s within 3 s while the speed of B increases from 10 m/s to 25 m/s within 
10 s. Which of the following statements is correct ? ............ 

(3) Displacement of A within 3 s < Displacement of B within 10 s 

© Acceleration of B is double the acceleration of A 

© Acceleration of A is double the acceleration of B 

@ Average velocity of A within 3 s > Average velocity of B within 10 s 
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their vector product equals 2043 units, thus the confined angle between the two vectors 
equals ............ . 


(ORG (5) 30* (€) as* (3)75* 


Ec Answer the following questions 


of Earth with a speed of 3.5 m/s. Calculate the horizontal range of the tiger’s motion. 
(g= 10 m/s?) 


(B If X = (5 +0.1) cm and Y = (7 £0.2) cm, calculate Y - X. 


E 
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above the horizontal equals three times the maximum vertical height that can be 
reached by it, calculate the value of the projection angle. 


viscosity coefficient 1] is given by the relation F = 6 zt y) rv where v is the uniform 
velocity of the ball, find the measuring unit of the viscosity coefficient 1). 


during its rise vertically upwards with a uniform velocity of 8.76 m/s, calculate the 
distance between the box and the helicopter after a period of 3.05 s from the moment of 
its falling. (g =9.8 m/s?) 


2 
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o A ball of radius 1.7 cm, so its surface area equals ............ " 
(knowing that : The surface area of the ball = 4 zt r°) 


®© 2.1 x 105 m? (59.1 x 107* m? 
© 3.66 x 10? m? (3)0.11 m? 


Two balls A and B are projected vertically upwards from the same level such that the 
initial velocity of the ball A was double that of the ball B, so the maximum height 
reached by ball A is ........... + 

(2) half the maximum height reached by ball B 

(b) double the maximum height reached by ball B 

© four times the maximum height reached by ball B. 

@ eight times the maximum height reached by ball B 


the displacement (d) and the time (t) for an object 
that moves in a straight line, which of the following 
statements is correct ? .. 
(8) The object is at rest during the period BC 
(O) The velocity of the object increases uniformly 
within the period AB 
©The acceleration of the object within the period AB is positive 
@ The acceleration of the object within the period BC is negative 


(B) 11A =(2 £0.01) m and B = (80 + 2) cm, then the value of (A + B) equals ......... : 
@ 0.2 £2.01) m . (5 622201) m 
©@s+#201)m @ (28 £0.03) m 


Tek] 5 il le iy taa lc Sal hg gold Jai a 


® the resultant velocity of the ball equals zero and its acceleration equals zero 
® the resultant velocity of the ball equals zero and its acceleration doesn't equal zero 
© the resultant velocity of the ball doesn't equal zero and its acceleration equals zero 


© the resultant velocity of the ball doesn’t equal zero and its acceleration doesn’t 
equal zero 


quantity z is is then the dimensional formula for the quantity k that verifies 


the equation : x = y + zk is 


LT [O) 5 


is 4 m/s and that of the second student is 5 m/s and the second student reached the end 
of the race before the first student by 5 seconds, then the distance of the race is ..... 


© 50m (5)75m ($)100m (4) 150m 
(rV p P Hue AS sus ui) poked) 241 
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(D Wan object started its motion from rest with a uniform acceleration, if its velocity 
|] at the end of the fifth second was 5 m/s, then its average velocity when it covers 50 m 
equals .. 


(8)5 ms (6) 10 mis ©15 ms 


(25 + 0.5) m/s and (1 + 0.01) s respectively, calculate the distance covered by 
the car during this period. 


7 
(D ‘The opposite figure illustrates the relation between 
the velocity (v) and time (t) for two objects A and B 
that started their motion from rest, calculate the ratio 
between the acceleration of the two objects A and B 
respectively. 


horizontally with a uniform velocity on a frictionless 
surface under the effect of two forces, if we decreased 
the magnitude of the force F, while F, is kept constant, 
what will be the change in the angle O that keeps 

the box moving in the same velocity ? 
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@ A player projects a ball upwards from the Earth's 

surface at an angle to the horizontal and the opposite 
figure illustrates the path of the ball, arrange the points 
N, M and P according to the speed of the ball in each point 
starting from the higher velocity ignoring the resistance of 
the air. 


for the two vectors A and B is perpendicular 
to vector B, calculate the value of vector A. 


B's 3vnits 


Hu 


distance of 800 m due to using the brakes, calculate the distance covered by the train from 
the moment of using the brakes till it stops if it was moving with the same acceleration. 


the speed of an object that is projected vertically 

upwards from the surface of Earth and the time, 

from the figure find : 

(a) The speed of the object at the moment it touches 
the ground. 

(b) The displacement of the object. 
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Multiple choice questions 


@ Two similar balls fell freely from the top of a sky scraper such that the second ball fell 
1 second later after the first ball, if we ignored the resistance of the air and observed 
the falling of the two balls in the Earth's gravitational field, then the distance between 
the balls during falling 
© remains constant ® increases 


© decreases © equals zero 


speed of a girl that runs in a straight race track 
with the time/ If the girl covered a distance of 

200 m within 25 s , which of the following choices 
is correct at the time of 25 s ? ........... a 


half cycle becomes 2 7t m , then the value of the covered distance is ..... 


©xm 
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© The statement that does not express the action and the reaction forces i 

| @ The magnitude of the action force equals the magnitude of the reaction force 
(©) The action force is opposite to the reaction force in direction 
©The action and the reaction forces act on the same object 
@ The action and the reaction forces have the same nature 


(5] NASA space agency is connecting with the astronauts through radio waves. If the time 
taken between the transmission from Earth and receiving on the Moon is 1.28 s and the 
speed of radio waves is 3 x 10° m/s , then the distance between the Earth and the Moon 


LO 
(8) 240 x 10? km i (5) 384 x 10° km 
(© 480 x 10? km @® 768 x 103 km 


When a body starts its motion from rest in a straight line with an acceleration of 10 m/s?, 
this means that . 


@) slope of the (v - t) graph of the body equals 5 

© slope of the (d - t?) graph of the body equals 10 
© slope of the (v - d) graph of the body equals 10 
@ slope of the (v? - d) graph of the body equals 20 - 


@ If x = 250 ms , y = 1500 pis , then the value of (x + y) equals ............ - 


(©) 250.15 s @ 1750s 


(© A car is moving on a horizontal road with a uniform velocity of 10 m/s and is affected by 
a frictional forces of 1500 N , so the force by which the engine acts on the car is .... . 


(3) 150N (5) 1500N ©) 15000 N @o 


So, its speed after 2 s since it started its motion i: 


®© $ nis (8) 2 ms 
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from 10 m/s to 90 km/h within 20 s , so the acceleration of the car and its type 


(8)075 m/s? , positive acceleration (6)4 m/s? , positive acceleration 


©0.75 m/s? , negative acceleration @4 m/s? , negative acceleration 


@ A vector Vof 16 units makes an angle 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


((B) What happens if a body is projected at an angle 75° to the horizontal, then it is 
projected once more with the same initial velocity at an angle 15? to the horizontal 
(concerning the horizontal range) ? 


vertically upwards to pass by three similar windows that are at equal 
distances from each other, arrange these windows in a descending order 
according to the change in the speed of the stone (Av) during its passing in 
front of each of them. 
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The opposite figure illustrates a vernier caliper 
used to measure the radius of a metallic cylinder. 
From the figure find : 
(a) The measured value for the thickness of 
the cylinder. 
(b) The relative error for that measurement if the 
actual value of the radius of the cylinder is 3.68 cm. 


In a basket ball match, a player threw the ball as 

in the opposite figure, calculate : 

(a) The speed by which the player should throw 
the ball to reach the target basket. 

(b) The maximum height reached by the ball from 
the projection plane. (g = 10 m/s?) 


ad Acar spent three hours during its trip in a straight line. If its speed during the first 
hour was 90 km/h and during the last two hours was v and its average velocity during 
the whole trip was 75 km/h, calculate the value of v. 
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